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It was an ancient conceit among writers on medicine that the 
heart, the lungs and the brain formed the “tripod of life,” for the 
existence of every individual was immediately dependent upon 
the continuous and harmonious action of these three organs and 
their related systems. The digestive system might well have been 
regarded as the basis on which this tripod rests. To be sure, the 
vital dependence of the individual on the digestive system, is 
not so direct as the dependence on the other three systems of 
organs, but it remains as the most elementary necessity in the 
maintenance of that equilibrium of matter and energy character- 
istic of living beings. 

That the physiology of the most primitive system to be devel- 
oped in the evolution of multicellular organisms should have been 
revealed somewhat tardily, can be understood when the extreme 
sensitiveness of the digestive system to operative interference is 
considered. The heart, the lungs, the nerves continue active dur- 
ing anesthesia, and in spite of the knife and the scissors; the 
alimentary canal, under similar treatment, and without the pro- 
tection of warm salt solution, suffers a total suppression of its 
activities. Only through the introduction of special methods has 
the study of the functions of the alimentary canal been made pos- 
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sible. The most important of these methods have been, on the 
one hand, the application of aseptic surgery in producing in 
animals conditions of the stomach and intestines that permit 
observation of the processes occurring in these organs after com- 
plete recovery from the operation; and, on the other hand, the 
employment of the Réntgen rays in observations on the unoperated 
animal. Through these methods many facts of biological and 
of practical medical interest have been discovered. In this paper 
these results will be presented in relation to three parts of the 
digestive system—stomach, small intestine and large intestine. 
And certain general features typical of the alimentary canal, as 
a whole, will follow. 


STOMACH. 


The different appearance of the food in the cardiac and pyloric 
parts of the stomach was recorded nearly a hundred years ago.! 
This old observation has been newly emphasized by the proof 
that gastric peristalsis occurs only over the pyloric end of the 
stomach. The stomach, therefore, is divisible into two parts: a 
pyloric part, which actively churns the food; and a cardiac part, 
which is an adaptive reservoir, holding the food without churn- 
ing it, and opportunely pressing its contents into the pyloric mill.” 
This division of the stomach into two parts has important bearings. 

Inasmuch as peristaltic waves do not perturb the cardiac res- 
ervoir, its contents, resting unmixed with gastric juice, may 
retain in their inner part for two hours or more their original 
reaction. In 1898, I pointed out that in this larger region of 
the stomach salivary digestion may readily occur without being 
stopped by the acid gastric secretion. In 1903, it was proved 
that when starchy food is mixed with saliva, the food in the 
cardiac end of the stomach contains at the end of an hour more 
than 80 per cent. more sugar per unit volume than the food in 
the pyloric end. And much of the starch not changed to sugar 
is changed to dextrin, which, not readily destroyed by organized 
ferments, is thereby saved to the organism.* These observations 
have been confirmed by Griitzner, who has also shown that when 
a new food enters a partially full stomach, it is pressed into 
the midst of the cardiac mass and displaces outward the food 


1 Home: Lectures on Comparative Anatomy, London, 1814, I, Lectures IX 
and X. 

2Cannon: American Journal of Physiology, 1898, I, p. 367. By studying 
pressure relations in the human stomach, Moritz (Zeitschrift ftir Biologie, 1895, 
xxxii, p. 359), and Von Pfungen (Centralblatt ftir Physiologie, 1887, i, p. 220), had 
inferred that the gastric activity was chiefly in the pyloric end. Leven had 
expressed the same conclusion (Traité des Maladies de I’Estomac, Paris, 1879, 
p. 16). 

* Cannon and Day: American Journal of Physiology, 1903, ix, p. 396. 
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already there.* It is evident that the possibility of salivary diges- 
tion in the larger part of the stomach is assured. 

In the pyloric portion, whenever the pylorus remains closed, 
the peristaltic rings, moving from the middle to the end of the 
stomach, push the food into a blind pouch. Since the food 
cannot then escape through the pylorus, it has, as its only outlet, 
the opening in the advancing peristaltic rings. As the peristaltic 
waves recur in rhythmic succession, the food is first advanced 
and then regurgitated, over and over again, before it reaches the 
end of the antrum. When hard masses are brought by the per- 
istaltic waves to the pyloric sphincter, their presence prolongs the 
period of pyloric closure. Under these circumstances, the hard 
masses are repeatedly swept up to the exit, only to be barred 
there and shot back through the advancing ring of constriction.® 
By this continual rubbing the waves of peristalsis serve to break 
up the more solid pieces of food,—a function performed by the 
teeth with manifestly greater efficiency than by the soft gastric 
mucosa. It seems highly probable that the prevalence of path- 
ological conditions in the pyloric end of the stomach, rather than 
in the cardiac end—the fact that the pyloric region is the ulcer- 
and cancer-bearing region—is due to injuries which the greater 
activity of the pyloric end may bring upon itself. 

The repeated squirting of food back through peristaltic rings 
which are moving up to the pylorus, may be used to determine 
the activity of the gastric musculature. It has recently been shown 
that when food mixed with air in fine division is eaten, this back- 
ward squirting of the mixture of air and fluid contents produces 
a sound.® The auscultation of these rhythmic sounds, which nor- 
mally recur in man at intervals of about twenty seconds, may 
serve to differentiate between the “motor insufficiency” due to 
pyloric obstruction, and that due to absence of peristalsis. 

As the peristaltic waves, starting from the middle of the length 
of the stomach, are approaching the pylorus, they press gradually 
deeper and deeper into the gastric contents. Observations on 
human beings have proved that intragastric pressure likewise, 
gradually increases as the pylorus is approached, until the pressure 
there may be three or four times as great as it is in the cardiac 
end.*. These observations have a direct bearing on the operation 
of gastroenterostomy. Studies of animals subjected to this opera- 
tion have shown that the pylorus, if it remains unobstructed, is the 
favored outlet for the food; and with the pylorus normal the 


*Griitzner: Archiv fiir die gesammte Physiologie, 1905, cvi, p. 463. 
*Cannon: American Journal of Physiology, 1898, I, p. 377. 
*Cannon: American Journal of Physiology, 1905, xiv, p. 339. 

™ Moritz: Zeitschrift fiir Biologie, 1895, xxxii, pp. 356-358. 

Von Pfungen : Centralblatt fiir Physiologie, 1887, i, pp. 220 and 275. 
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anastomotic openings are not used, unless they are made well 
toward the pylorus, where the intragastric pressure is high® 

An important function of the gastric peristaltic mechanism 1s 
to mix the food thoroughly with the gastric secretion. Without 
doubt the most important recent investigations of the secretion 
of the gastric juice have been made by Pawlow and his co- 
workers in St. Petersburg. By modern surgical methods they 
established in dogs a side-pouch of the stomach, normally inner- 
vated and supplied with blood, which opened to the exterior so 
as to permit a study of the gastric secretion without admixture of 
food. Thus it has been possible to determine the agencies con- 
trolling the secretion of this important digestive fluid. 

Contrary to the usual statements, mechanical stimulation of 
the mucosa has proved ineffective in causing a flow of true gastric 
juice. Contact by a rod or feather, or a spray of sand, is followed 
merely by the discharge of alkaline mucus. Mucus is also poured 
out sometimes in very large amounts when noxious substances, 
such as silver nitrate and oil of mustard, are brought into the 
stomach. The mucus, therefore, acts as a protective secretion." 

According to the St. Petersburg school the secretion of true 
gastric juice is the result of nervous impulses, of which the most 
primary come through reflex channels starting in the mouth. 
Not the mechanical act of chewing, but the relish of the food, 
the satisfaction of appetite, originates the reflex, which causes 
the first gastric secretion. These results secured by Pawlow on 
dogs have since been confirmed on man. Hornborg™ has observed 
in a boy with a gastric fistula, and with complete obstruction of 
the esophagus, that the chewing of distasteful substances or in- 
different substances, like rubber, failed to cause gastric secretion. 
The mastication of appetizing food, on the other hand, was fol- 
lowed by a more or less active discharge into the empty stomach. 
Similar results on man have been reported by Umber,’ Bickel,’* 
and Cade and Latarjet.'* So powerful is this “appetite juice” that 
Pawlow suggests that the favorable results in cases of weak stom- 
ach from giving the food in small portions at intervals, rather 
than the whole ration at once, may well be due to the extra amount 
of gastric secretion supplied under such circumstances. 

It is evident from these observations on the effects of relishing 
the food, and from observations previously mentioned, that masti- 


*Cannon and Blake: Annals of Surgery, 1905, xli, p. 686. 

*Pawlow: The Work of the Digestive Glands, English translation, London, 
1902, p. 12. 

% Pawlow: Loc. cit., pp. 86 and 168. 

" Hornborg: Skandinavisches Archiv fiir Physiologie, 1904, xv, p. 248. 

12 Umber : Berliner klinische Wochenschrift, 1905, xlii, p. 56. 

% Bickel: Ibid, 1905, p. 60. 

% Cade and Latarjet: Journal de physiologie et pathologie générale, 1905, 
vil, p. 221. 
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cation has important practical bearings not commonly recognized. 
It initiates secretion of the gastric juices. It mixes saliva with 
the food, with the result that in the cardiac end of the stomach 
the starches may be changed to sugar, or so altered as to resist 
destructive fermentation. It also prevents the bolting of un- 
broken lumps of food, which later must be comminuted in the 
pyloric mill. And, as Pawlow has found that water is a stimulus 
for the gastric secretion, the saliva produced by mastication prob- 
ably acts further by its water content to favor the flow of the 
gastric juice. 

Among other agents than water, which increase the activity of 
the gastric glands, meat extract holds a prominent place and justi- 
fies its use in clear soups, as the initial course of an extensive 
meal.’© Bitters, likewise, may be regarded as stimulants of the 
secretion, but Pawlow regards their action as due to their primary 
effects in whetting the appetite. Since it is frequently stated that 
alkalis and alkaline carbonates produce a rapid flow of gastric 
juice, it is of interest to note that Pawlow finds an inhibition 
not only of the gastric, but also of the pancreatic secretion after — 
giving sodium bicarbonate. The favorable effects following the 
use of this salt in cases of hyperacidity, he is inclined to attribute 
to its restraining action on cells that are being overworked. An- 
other powerful inhibitory agent is found in one whole class of 
foodstuffs, the fats. Fat in the chyme markedly checks the 
secretory activity of the stomach. Thus fat, not digested in the 
stomach, may impede the digestion of proteid food with which 
it is combined. The use of fatty food, or of fat as an emulsion, 
in cases of excessive gastric secretion, or of gastric ulcer, seems 
justified by these experiments,’® which have proved so strikingly 
the inhibitory action of fats on the pouring out of pepsin and 
hydrochloric acid. 

Another result of experiments in Pawlow’s laboratorv is the 
observation of what is apparently an adaptation of the secretion 
of the stomach to the character of the food ingested. For example, 
on proteid in bread five times more pepsin is poured out than on 
the same quantity of proteid in milk; and flesh nitrogen requires 
25 per cent. more pepsin than that of milk. Pawlow concludes 
that different kinds of proteid receive quantities of ferment cor- 
responding to differences in ease of digestibility, as determined 
by physiological-chemical experiments.1* Although there may be 
no question of the amount of gastric juice and ferment secreted in 
these cases, there is some reason to doubt that the gastric juice 
is always so exactly adapted to certain ends as Pawlow holds 


4% Pawlow: Loc. cit., p. 97. 
1% Pawlow: Loc. cit., pp. 97 and 142. 
7 Pawlow: Loc. cit., p. 37. 
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it to be.** Certainly the prolonged secretion of gastric juice 
on bread (for ten hours), and the shorter secretion on meat (for 
eight hours), when bread is known to leave the stomach much 
sooner than meat, does not support Pawlow’s contention of direct 
purposefulness.. There is no intent to deny that in particular 
eases the secretion is typical for the food, and that it may be 
suitable for digestion of the food, but to state this to be true for 
all cases goes beyond the evidence. 

In harmony with this qualified adaptation of the gastric secre- 
tion to the nature of the food ingested, is the variation in the 
rate of discharge of different foodstuffs from the stomach. In 
the Harvard Physiological Laboratory, two years ago, it was 
proved that when carbohydrates, proteids, and fats of the same 
consistency are fed separately and in equal amounts, they do not 
leave the stomach at the same rate.’® Fats remain long in the 
stomach; the discharge into the small intestine begins slowly, 
and continues at about the same rate as their absorption or their 
passage onward into the large intestine. Carhohydrates begin to 
leave the stomach soon after their ingestion (within ten minutes) ; 
they pass out with rapidity, and at the end of two hours reach 
a mMaximuin amount in the small intestine, almost twice the max- 
imum for proteids, and two and a half times the maximum for 
fats, both of which maxima are reached only at the end of four 
hours. Proteids frequently do not leave the stomach at all during 
the first half-hour, and occasionally, not for an hour. The initial 
departure of proteids from the stomach, therefore, is much later 
than that of carbohydrates, and the rate of discharge slower than 
that of either carbohydrates or fats. The pylorus evidently per- 
mits the carbohydrates, not digested by the gastric juice, to pass 
quickly into the intestine, where they are digested, and retains the 
proteids, digested in the stomach, there to undergo digestion. 
When proteids are fed first, and carbohydrates later, the proteids 
occupy the pyloric end of the stomach, and the carbohydrates 
lie mainly in the cardiac end. Under these circumstances the 
presence of the proteids near the pylorus causes a characteristic 
slow discharge, which thereby checks the carbohydrate departure. 
If, on the other hand, the carbohydrate is fed first, it passes on 
at once to the small intestine for further digestion and absorption, 
and the proteid remains to undergo the changes produced by the 
stomach. It would seem from these experiments that the Ameri- 
can breakfast,.in which the cereal precedes the meat, has a rational 
and physiologically economic arrangement. And the ancient Eng- 
lish custom of eating the pudding before the meat, is likewise 
more defensible than the modern order of the dinner menu. 


See Popielski: Deutsche medicinische Wochenschrift, 1902, xxviii, p. 864. 
% Cannon: American Journal of Physiology, 1904, xii, p. 387. 
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The seat of the mechanism, controlling the remarkable differ- 
ence in the discharge of the various foodstuffs from the stomach 
is undoubtedly at the pylorus. The gastric peristaltic waves are 
most of the time pushing the food against a closed sphincter, thus 
churning together the food and the gastric juice; and when the 
sphincter occasionally relaxes, these same waves now serve to 
propel the food into the intestine. What agency causes the pyloric 
sphincter to relax? It seems probable that the signal for the 
relaxation is the appearance of free hydrochloric acid in the 
stomach. For, when acid proteids, on the one hand, and carbo- 
hydrates, wet with one per cent. sodium bicarbonate, on the other 
hand, are fed, the acid proteids leave the stomach rapidly like 
ordinary carbohydrates; whereas, the alkaline casheioivaiet de- 
laying the appearance of free acid, depart slowly after the manner 
of normal proteids.”° 

If, then, free acid in the stomach is the signal for pyloric 
relaxation, the mechanism of the pylorus may be largely explained. 
Thus the first appearance of free acid in the stomach would open 
the pylorus, and initiate the chemical control of the sphincter. 
The opening of the pylorus permits the exit of the acid chyme. 
Acid in the duodenum keeps the pylorus closed.24_ And acid in 
the duodenum also stimulates the flow of the alkaline pancreatic 
secretion.2”_ Since no inorganic acid is normally present beyond 
the first few inches of the small intestine,?* the acid must there 
be neutralized. As neutralizing proceeds, the stimulus closing 
the pylorus is weakened, until the acid in the stomach again 
relaxes the sphincter ; again the acid food is discharged, and by its 
acidity closes the sphincter to further passage until the duodenal 
changes finish their slower course. Thus, automatically, carbo- 
hydrates would go early and quickly into the intestine to meet 
their proper ferment; thus, automatically, proteids, postponing 
the appearance of free acid, would be retained in the stomach 
to suffer alteration by the gastric juice, and only after such altera- 
tion, be permitted to go on. Likewise the fats, which not only 
check the flow of the gastric juice, but in the duodenum keep 
the pylorus closed,?* would go from the stomach slowly. And, 
in the same automatic manner, not only would the intestine 
be saved from sudden and overwhelming discharges from the gas- 
trie reservoir, but the gastric secretion, harmful to the action 


2 Cannon: American Journal of Physiology, 1904, x, p. xviii; 1906, xv, p. xxv. 
21 Hirsch: Centralblatt fiir klinischen Medicin, 1893, xiv, p. 73. 
Serdjukow: Jahresbericht tiber die Fortschritte der Physiologie, 1899, viii, 
. 2144, 
22 Dolinsky : Archives des sciences biologiques de St. Petersburg, 1895, iii, p. 399. 
23 Moore and Rockwood: Journal of Physiology, 1897, xxi, p. 373, 
% Lintwarew : Biochemisches Centralblatt, 1903, i, p. 96. 
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of intestinal ferments, would be rendered innocuous because of its 
admission little by little into the duodenum.”5 

In whatever manner the pylorus may act under normal condi- 
tions, that action certainly can be overcome in abnormal states. 
Observations, as yet unpublished, have revealed the fact that after 
intestinal section and suture about ten inches below the pylorus, 
the food does not begin to leave the stomach for five or six hours 
following the anesthetic. During almost all of this time peristaltic 
waves are continually pressing the food up to the pylorus, but 
the sphincter holds tight and does not permit the food (normally 
starting from the stomach within ten minutes), to pass on into 
the injured gut.2* There is a remarkable coincidence between 
the time during which the pylorus thus holds back the food, and 
the time immediately after operation required for the primary 
healing of intestinal wounds. 


SMALL INTESTINE. 


The new enzymes that have been discovered, and the nice 
relations which exist between activities in one part of the gut 
and those in another part, are the most important new develop- 
ments in the physiology of the small intestine. It has already 
been mentioned that the stimulus for the flow of the pancreatic 
juice is the presence of acid in the duodenum. The acid was 
supposed by Pawlow to start a nervous reflex which resulted in 
pancreatic activity.?” Bayliss and Starling, however, have proved**® 
that through the action of acid on the mucosa of the upper intes- 
tinal tract, a substance is given off into the blood which is the 
cause of the secretion of the pancreatic juice. This substance, 
which differs from ordinary enzymes in withstanding the action 
of strong acids, and which resists boiling, they have called 
“secretin.” 

When the pancreatic juice is secreted it contains no active 
proteolytic ferment. It seems probable that the other ferments 
of the pancreatic juice are thus saved from destruction while 
in the ducts. As soon as the juice reaches the intestine and be- 
comes mixed with the intestinal juice, the trypsinogen of the 
pure pancreatic secretion, as shown by Schepowalnikow, is con- 
verted by a ferment in the succus entericus into trypsin, and is 

*% This theory and its supporting observations, which seem to explain most 
completely the facts of normal gastric discharge, suggest interesting studies which 
might be made on cases of achlorhydria. In these cases are the different foodstuffs 
discharged from the stomach at different rates, as in normal conditions? Is the pan- 
creatic secretion poured out effectively without the acid stimulus? Are fats in 
these conditions well digested? Does the power of adaptation of the alimentary 
canal lead to compensation in one part for a defect in another? 

2¢ Cannon and Murphy: A paper soon to be published in the Annals of Surgery. 


77 Pawlow: Loc. cit., p. 116. 
* Bayliss and Starling: Centralblatt fiir Physiologie, 1901, xv, p. 682. 
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then capable of vigorous proteolysis. This activating ferment of 
the succus entericus Pawlow has named “enterokinase.””® 

The entry of bile into the intestine is regulated in a manner 
similar to that of the pancreas. As is well known, the bile of a 
fasting animal is stored in the gall bladder, and is poured out 
when the animal has eaten. But the flow begins after different 
intervals with different kinds of food; neither water, acids, raw 
egg-albumen, nor boiled starch stimulate the biliary discharge, but 
fat, as well as extractives of meat and the products of digestion 
of egg-albumen, set up a free discharge of the fluid.*® Although 
acid may not stimulate the flow of bile into the intestine, Bayliss 
and Starling have found that acid in the duodenum causes a 
quickened secretion of this fluid, and that secretin injected into 
the blood-stream has the same effect.** 

The bile greatly increases the activity of the enzymes of the 
pancreatic juice. The fat-splitting ferment, for example, has 
its action increased two to threefold in the presence of bile, 
and the proteolytic and amyolytic ferments are increased about 
twofold.*? 

These observations, with the older observations on the inhib 
itery effects of bile on pepsin, indicate that the bile serves to 
facilitate the transition from gastric to intestinal digestion. It 
stops the action of pepsin, injurious to pancreatic ferments, and 
by its presence makes more active these latter ferments. 

Another important discovery having its bearing especially in 
the upper part of the small intestine is the discovery by Weinland 
of “antiferments.”** Anyone who has seen the violent corroding 
action of pancreatic juice which has escaped on the skin, must 
marvel at the resistance of the intestinal lining to this vigorous 
digestive secretion. Weinland finds that extracts of the mucous 
membrane, and of parasites inhabiting the canal, check in vitro 
the proteolytic action of pepsin and trypsin. If these observa- 
tions are substantiated, it is clear that the body can immunize 
itself by “anti-enzymes” against its own secretions. It may be, 
as Weinland has pointed out, that gastric and duodenal ulcera- 
tions are a result of defective production of such anti-enzymes. 

The various activities taking place in the duodenum—the 
reflex control of the emptying of the stomach, the conditioning 
of the flow of pancreatic juice and bile, the action and inter- 
action -of the ferments in this region—have been dwelt upon in 
some detail, because the tendency is still strong to regard the 
duodenum as like any other part of the small intestine, to be 


2 Pawlow: Loc. cit., p. 160. 

*® Pawlow : Loc. cit., p. 156. 

%1 Bayliss and Starling: Proceedings of the Royal Society, 1904, Ixxiii, p. 310. 
32 Pawlow: Loc. cit., p. 157. 

33 Weinland: Zeitschrift fiir Biologie, 1903, xliv, pp. 1 and 45. 
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lightly set aside by operation, with little consideration of the 
disturbances and readjustments which such a procedure entails. 

The small intestine is not only a region of digestion but also 
a region of absorption. As there are throughout its length no 
sphincters, peristalsis cannot act, as in the stomach, to mix the 
food with the secretions or to expose the digested food to the 
absorbing walls. These functions are performed by a “rhythmic 
segmentation” of the scattered accumulations of food by con 
tractions of the circular muscles of the small intestine. Separate 
accumulations are thus divided into ‘small masses, and these 
masses divided and reunited, and the process repeated over and 
over again, in some animals for a thousand times or more, with- 
out moving appreciably along the canal.*4 Such segmentations 
occur in dogs and cats at the rate of eighteen to thirty changes 
per minute; the stethoscope indicates that the process is slower 
in man—about seven changes per minute.®> This rhythmic knead- 
ing not only mixes the food entering the duodenum with the 
secretions of the liver and pancreas, and of the intestine itself, 
but elsewhere in the small intestine continues that function; and 
the segmentation also thoroughly exposes the digested food to the 
absorbing walls, for, with each constriction the absorbing mucous 
membrane is plunged directly into the midst of the small masses. 
Precisely what bearings the rhythmic segmentation of the food 
may have on the utilization of nutriment and the problems of 
nutrition and malnutrition, will depend on further investigations 
as to the causes of the activity, its effect on absorption, and the 
relation between it and peristalsis. Unpublished observations on 
the action of cathartics indicate that peristalsis may, in some 
conditions, be so far predominant as not to permit segmentation 
to occur. 

In normal conditions peristalsis is not nearly so common as 
segmentation. The peristaltic wave, according to Bayliss and 
Starling,** is managed by a local nervous reflex, producing a 
contraction behind and a relaxation in front of the point of stim- 
ulation—the so-called “law of peristalsis.” The effect of this 
reflex is always to produce a forward movement of the food. 
Meltzer has suggested that in disturbances of the normal move- 
ments of the alimentary canal, as in colic, there is a failure of co- 
ordination of the local nervous mechanism—that the region in 
front may be contracted and fail to relax when the region behind 
contracts.27 It is certain that any obstruction to the onward 
passage of intestinal contents is the occasion of violent peristalsis, 


% Cannon: American Journal of Physiology, 1902, vi, p. 256. 

%5 Cannon: American Journal of Physiology, 1905, xiv, p. 345. 

* Bayliss and Starling: Journal of Physiology, 1899, xxiv, p. 110. 
37 Meltzer Archiv ftir Verdauungs Krankheiten, 1903, ix, p. 450. 
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alternating with vigorous segmenting movements, tending to force 
the food past the obstacle.** 

The question arises as to the effect which end-to-end union 
of the severed intestine may have on Bayliss and Starling’s law 
of peristalsis. Observations on animals by means of the Réntgen 
rays shows that no inefficiency of the gut follows this procedure. 
On the other hand, after lateral anastomosis there is always an 
accumulation of food in the chamber formed by the apposed 
loops. The cutting of the circular fibres in this operation destroys 
efficient peristalsis at the junction, unless the circular muscles 
in both loops work in céordination. As they do not so act, at least 
for days and probably for weeks following operation, lateral 
anastomosis is not so ideal an operation as end-to-end union.*® 

Does the nervous reflex in the wall determine that intestinal 
peristalsis shall always be forward? Experiments on reversal of 
portions of the intestine by Mall and others, seem to support such 
a conception of peristaltic action, for undigested waste always 
collects at the upper junction. Opposed to this view is the clinical 
evidence that in cases of intestinal obstruction there may be con- 
tinued vomiting of offensive decomposed material after the stom- 
ach has been repeatedly washed—the so-called “fecal vomiting.” 
In connection with this conflict of evidence it is of interest to 
report that after the turbulent treatment to which the food ie 
subjected when the intestine is obstructed, the food has been ob- 


served moving swiftly backward to the stomach along the course 
traversed in its passage from the stomach to the region of 
obstruction. *° 


LARGE INTESTINE. 


Antiperistalsis, which has been generally denied in the small 
intestine, is the normal movement in the proximal part of the 
colon. This activity of the large intestine, first observed inciden- 
tally by Jacobj in the opened abdomen,*’ was established as the 
natural activity in the undisturbed animal by observations in 
1902, in the Harvard Physiological Laboratory.*2 In 1904, El- 
liott and Barclay-Smith confirmed these observations, and also 
found in animals, with sacculated proximal colon, that there were 
kneading and churning effects due to oscillating movements of the 
walls of the sacculi.** All these observations on lower animals 
show that the most active part of the large intestine is the proximal 


38Cannon and Murphy: Loc. cit. 

%° Cannon and Murphy: Loc. cit. 

“Cannon and Murphy: Loc. cit. 

41 Jacobj: Archiv fiir experimentelle: Pathologie und Pharmakologie, 1890, 
xxvii, p. 147. 

#2 Cannon: American Journal of Physiology, 1902, vi, p. 265. 

* Elliott and Barclay-Smith: Journal of Physiology, 1904, xxxi, p. 272. 
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part. The evidence from auscultation indicates that in man also, 
the ascending colon is the region of most energetic movements.“ 
These churning movements, and the antiperistalsis driving the 
' food into the closed cecum must again thoroughly mix the food 
with digestive secretions brought from the small intestine, and 
expose digested food to the absorbing wall. That this region 
in man is the seat of most active absorption, is indicated by ob- 
servations of Roith,*° who found a soft condition of the contents 
only in the ascending colon; the contents of the transverse colon 
were generally as firm as those of the rectum. 

The antiperistalsis of the proximal part of the large intestine 
makes reasonable the presence of a sphincter or valvular structure 
between the small intestine and the large, restraining the food 
from returning into the ileum. Under normal conditions the 
valve seems competent for the quality of material entering the 
colon from the ileum, but observations made by Griitzner*® and 
others, have shown that it will not hold against such fluids as 
normal salt solution, for example. Observations on animals by 
means of the Réntgen rays have proved that when a large injection, 
nearly filling the colon, and having even the consistency of thick 
craem, is given, antiperistaltic waves are set going which may 
carry the enema into the ileum until the proximal colon is almost 
completely emptied. Small or mushy enemata are not thus 
treated. The food pushed back into the small intestine is worked 
over by the segementing movements precisely as if it had entered 
normally from the stomach.*? 


GENERAL CONSIDERATIONS. 


At the outset of this paper the tardy development of our knowl- 
‘edge of the functions of the alimentary canal was attributed to 
the sensitiveness of the canal to operative interference. Not only 
does exposure of the stomach and intestines to the air stop their 
movements, but operations on the abdomen are sometimes followed 
by prolonged and distressing paralysis of these organs. Recently 
a study has been made of the effects of etherization, cooling, dry- 
ing, and handling—the various factors concerned in abdominal 
operations—on the movements of the stomach and intestines. It 
was found that neither the ether, nor the cooling of the: viscera, 
nor the drying, checked to any marked degree the onward passage 
of the food. After handling, on the contrary, even the most 
gentle handling within the peritoneal cavity or under warm salt 
solution, no gastric peristalsis was seen and no food left the 


# Cannon: American Journal of Physiology, 1905, xiv, p. 348. 

4 Roith: Merkel and Bonnet’s Arbeiten, 1903, xx, p. 32. 
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stomach for three hours. Fingering the stomach and intestines 
gently in air caused still greater retardation of the onward passage 
of the food; and with rougher handling in air no food passed 
from the stomach for four hours, and then it emerged very slowly 
and was moved through the small intestine with extreme sluggish- 
ness.*8 These observations were made on normal, vigorous ani- 
mals; when the strength has been sapped and bodily vigor lost 
the factors operating to check the activities of the alimentary canal 
must be much more effective. Nothing is more remarkable than 
the responsiveness of the canal to conditions of general asthenia, 
which animals exhibit when afflicted with “distemper.” All day 
long food will lie in the stomach without the slightest sign of a 
peristaltic wave passing over it. There is a total stoppage of the 
motor activity of the digestive organs. In asthenic states leading 
to such conditions, the handling of the stomach and intestines 
can only cause an intensification of the effect of general bodily 
weakness, a deepening of the state of inactivity. 

Not only is there a close relation between the functioning of 
the alimentarv canal and the general state of the body. but there 
exists, as has already been shown, an interrelation of different 
parts of the canal, which unites the digestive processes in an 
orderly series of successively dependent events. Thus, chewing 
food that is relished starts the fiow of gastric juice; gastric juice 
in the duodenum is the cause of flow of bile and the nancreatic 
secretion; the pancreatic secretion in turn stimulates the forma- 
tion of kinase which activates the trypsinogen.*® Similarly, on 
the motor side of digestive activities the presence of material in 
the stomach normally starts gastric peristalsis, acid in the stomach 
seems to be the signal for the opening of the pylorus and food 
is discharged; the acid food in the duodenum closes the pylorus 
and originates segmenting movements to churn together the food, 
pancreatic juice and bile. Peristalsis carries the masses for- 
ward ; now in new situations their presence occasions segmentation. 
Finally, the remnant of the food is forced from the ileum into 
the colon; and each new accession to the accumulation there is 
followed by a series of antiperistaltic waves which serve to abstract 
still further the valuable constituents of the food. When a 
certain amount of useless waste has gathered in the transverse 
colon, forward peristaltic waves move it slowly to the rectum 
to be discharged.5° Many of the reasons for the correlations 
between activities in different parts of the digestive system still 
remain to be determined. Enough has been learned, however, to 
suggest that the nature of the interdependence is one which results 
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in co-operative action. In any event the foregoing brief review 
of some of the sequences of activities in the alimentary canal 
clearly indicates that for the intelligent care of any difficulty 
with the functions of the canal, it will be important to learn at 
what point in the course of digestion a disturbance first appeared, 
and to what extent the subsequent disarrangements are the natural 
results of the initial trouble. 

In considering the gastric secretion it was found necessary to 
qualify Pawlow’s conclusion of the exact adaptation of the secre- 
tion to the difficulty or ease of digestion of various foods that 
were fed. Criticism has been directed also against Pawlow’s 
assertion that the pancreatic secretion shows an adaptation of its 
ferments to the character of the food to be digested. Thus he 
states that a diet rich in starch provokes a juice rich in amylolytic 
ferment, that fat is responded to by much lipase in the secretion, 
and that vegetable proteid receives more proteolytic ferment than 
milk proteid.®* Objections have been raised to these conclusions 
by Popielski,®°* and Bayliss and Starling,®* That adaptation of 
the pancreatic juice does occur, however, has been proved by the 
observations of Weinland and Bainbridge. The pancreas of adult 
dogs contains no lactase, the enzyme inverting milk-sugar. But 
when dogs are fed for several days on milk, sometimes with milk- 
sugar added, Weinland found that the pancreatic extract con- 
tained lactase in considerable amount. If the milk-sugar was 
injected subcutaneously it did not produce this effect.°4 Bain- 
bridge has verified Weinland’s observations and determined that 
the development of lactase in the pancreas represents a definite 
adaptation of the pancreas to a milk diet.°° Apparently this adap- 
tation is, like the response to secretin, a reaction to a chemical sub- 
stance brought through the blood. The subcutaneous injection of 
extracts of the intestinal mucous membrane of a milk-fed dog 
into a biscuit-fed dow causes the pancreas of the latter to produce 
lactase; but extracts of the intestinal mucosa of biscuit-fed dogs 
are without effect. Bainbridge’s conclusion seems justified that 
“lactose acts upon the intestinal mucous membrane to produce 
some substance, which is carried in the blood-stream to the pan- 
creas, and stimulates the pancreas to form lactase.” The recent 
discovery of Neilson and Terry °* that the saliva of dogs, normally 
containing little or no ptyalin, may assume considerable amylolytic 
power after a continued carbohydrate diet, extends still further the 


5% Pawlow: Loc. cit., p. 41. 
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xl, p. 386. 

5 Bainbridge, Journal of Physiology, 1904, xxxi, p. 98. 

5¢ Neilson and Terry: American Journal of Physiology, 1906, xv, p. 406. 
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conception of adaptivity of the digestive organs. Such studies 
of the relation between the food and the character of the secretion, 
are in their infancy. Future investigations may show that the 
alimentary canal is much more plastic in its functioning than has 
been suspected, and that a deficiency in one part, or the surgical 
removal of one part, may stimulate compensatory activities in 
other parts of the canal. 

The close relation existing between the activities of the ali- 
mentary canal and the general bodily condition has already been 
mentioned. How disease, accompanied by loss of bodily tone, 
brings about a depression or total cessation of the movements of 
the stomach is not yet determined. In this connection, however, 
it is important to note the effects of depressive emotion on the 
motor activities of the stomach and intestines. Observations 
made in the Harvard Physiological Laboratory in 1898, revealed 
that gastric peristalsis is stopped whenever the animal (cat) man- 
ifests signs of rage, distress or even anxiety. Subsequent observa- 
tions on other animals (guinea-pig, rabbit, dog,) showed the 
same intimate relation between emotional states and the mechan- 
ical factors of digestion.°* Any signs of emotional disturbance, 
even the restlessness and continued mewing, which may be taken 
to indicate uneasiness and discomfort, were accompanied in the 
cat by total cessation of the segmenting movements of the small 
intestine and antiperistalsis in the proximal colon, as well as 
complete quiescence of the gastric mechanism. During more 
than an hour of continuous watching such signs of anxiety have 
been attended by entire inactivity of every part of the alimentary 
canal.5® These observations on cats have been fully verified by 
Lommel,®® who have worked with dogs. That depressive emotions 
not only check the movements of the stomach and intestines, 
but also inhibit the secretion of gastric juice, is proved by the recent 
observation of Bickel®® The inhibition of gastric secretion on 
stimulations of the sciatic nerve,®*! taken with Wertheimer’s obser- 
vation of the inhibition of stomach movements by sensory stimula- 
tion,®* is significant of a concomitant variation of secretory and 
motor activities. Even if the chemical factors in digestion were 
not disturbed by emotional states, they could have little importance 
if fears and worries stopped peristalsis, and thereby prevented the 
delivery of the food from the stomach into regions of active diges- 
tion and absorption. 


5? Cannon: American Journal of Physiology, 1898, I, p. 380; 1908, viii, p. xxii. 
58 Cannon: American Journal of Physiology, 1902, vi, p. 275. 

% Lommel: Miinchener medicinische Wochenschrift, 1903, 1, p. 1633. 

© Bickel, Deutsche medicinische Wochenschrift, 1905, xxxi, p. 1829. 

* See Pawlow: Loc. cit., p. 53. 

® Wertheimer: Archives de physiologie, 1892, xxiv, p. 379. 
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Such are some of the practical bearings of recent discovery in 
the physiology of the digestive canal. Many problems still remain 
to be invetsigated, and further research is certain to yield results 
important to medical service. The need is for more men to look 
for the hidden things. 


HEPATOPTOSIS OR FLOATING LIVER. 
By J. F. Buynie, A. M. C. M., 


PROFESSOR OF SURGERY IN THE UNIVERSITY OF KANSAS, KANSAS CITY, MO. 


Hepatoptosis may be partial or complete. By partial hep- 
atoptosis is meant the presence of aberrant and more or less mobile 
lobes of liver, such as the well-known lingual lobe of Riedel, so 
common in cholelithiasis. It is with complete hepatoptosis that 
we will treat here, our object being to draw attention to its fre- 
quency, the ease of early diagnosis and the disastrous effects which 
may result when the condition becomes exaggerated. The normal 
liver is weighty and requires powerful means of suspension and 
support. What are these means ? 

1. The smooth dome of the liver lies against the smooth dia- 
phragmatic cave. The surfaces in apposition have little tendency 
to separate, just as and for the same reasons as is the case in the 
hip joint. 

2. The coronary, lateral and falciform ligaments all aid in 
suspending the liver. 

3. The inferior vena cava, lying imbedded in the posterior 
border of the liver, acts as a very efficient support. Faure found 
that when all the supports of the liver were divided, except the 
vena cava, it took a weight of 27-28 kilograms to pull the organ 
down, while 35-40 kilograms were required to effect the same 
result when all the normal attachments were present. This proves 
the importance of the vena cava as a hepatic ligament. 

4. Sappey, Richet, Landau and others think the above means 
of minor value compared to the support given by the intestines 
and the anterior wall of the belly. The intestines form a sort of 
air cushion, filling the belly cavity; the belly wall pressing on 
this cushion, makes it support the solid viscera in their normal 
position. Faure believes this support is merely supplementary to 
the other means, in that it prevents the weight of the liver acting 
too severely on the ligaments (including the vena cava), and that 
it minimizes the effect of the pulls and twists necessarily com- 
municated to the ligaments by the liver during sudden and vig- 
orous body movements. 
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Careful consideration leads one to believe that all the above 
factors are important; that the ligaments act more particularly 
and with almost complete success, in preventing the liver from 
rotating backwards on its transverse axis (descent of posterior and 
ascent of anterior borders) ; that the intestinal cushion, having as 
its point d’appui the abdominal wall, supports, though less ef- 
ficiently, the anterior border of the liver, and prevents anterior 
rotation on its transverse axis (descent of anterior, ascent of pos- 
terior borders). A glance at Figs. 1 and 2 shows the reasonable- 
ness of this belief. 


Fie. 1 


FALCIFORM or SUSPENSORY 
LicAM ENT 


CORONARY 
LIGAMENT VENA 
(Really reflection of peri toneum) CAVA 


Total or complete hepatoptosis is a condition in which the liver, 
as a whole, changes its position, or as Terrier says, “the liver 
emigrates en masse.” ‘There is a true dislocation of the liver; and 
that organ, apart from accidental adhesions, is unduly mobile. 
This definition excludes cases of depression of the liver due to 
pleuritic effusions, subphrenic abscess, ete. 

Forms or Heparoprosis:i—A. Slight Hepatoptosis.—The 
milder degrees are, at present, rarely diagnosed. They consist 
essentially in an anterior rotation of the liver, i. e., its anterior 
edge descends and an abnormal amount of the superior surface 
comes into contact with the belly wall.. The observations of 
Glenard and Einhorn show that this mild hepatoptosis is very 
common, but has usually been unrecognized, as was the case for 
a long time with mobile kidney. Jonas’ two cases are good types 
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of the condition: in one the liver edge was three fingerbreadths, in 
the other, three inches below the costal margin; in both, reduction 
was easy and was maintained by uniting the gall bladder to the 
abdominal wall (cholecystostomy). There may be any degree of 
dislocation between the above mild type and 

B. Pronounced Hepatoptosis, of which the following is a 
perfect example: 

Casz I.—Miss D., aged forty-seven years, complains of pain 
in right side abdomen, radiating to right shoulder and back. Many 
years ago a fall on the right side was followed by suffering in 
hepatic region. During past four years dyspeptic. For three 
years a tumor noticed in right abdomen; movable; has gradually 


Fie. 2 


CORONARY 


reached a lower level. Persistent constipation. Six months ago 
jaundice—temporary. The patient is thin and neurotic. Slight 
yellow tinge in conjunctiva. Round, smooth, hard, mobile, slightly 
tender tumor, most prominent midway between ribs and pelvic 
crest in right mammary line. Rigidity of abdomen during pal- 
pation clouds the examination. 

September 6, 1892.—Right semilunar incision. Veins in ab- 
dominal wall distended. Tumor found to be the liver (Fig. 3), 
having its normal transverse anterior edge vertical and its dome, 
or upper surface, directed to the right. The falciform ligament 
was elongated. The right lobe was larger, and on its surface was 
a raised pinkish-yellow mark, rather larger than a silver dollar, 
hard and presenting the picture of carcinoma. No attempt made 
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to perform hepatopexy. Recovery from the operation. After 
leaving hospital patient was not heard from again. 

C. Extraordinary Hepatoptosis.—Under this caption we may 
place some cases which may almost be regarded as freaks. One 
author writes, “Displacement to the left side can only be to a 
very limited degree, owing to the connection with the vena cava.” 
This quotation emphasizes the danger of denying the possibility of 
various accidents ; it is only fair, however, to state that the author 
quoted modifies his statement by referring to a case of Faure’s, 
where the attachments of the vena cava were so lax that the finger 
could be passed between it and the spine, after a few strands of 
connective tissue were ruptured. The liver may be found in almost 
any position in the belly cavity, as will be seen from the following 


reports : 


‘ 


3 


or 


at operation 


Casr IJ.—Mrs. X., aged thirty-four years. Thin, nervous, 
active woman. Has borne three children in rapid succession. Has 
lost ten pounds in weight recently. Constipation; tympanitis; 
prolapsus uteri; pendulous abdomen. For four months has no- 
ticed mobile tumor in abdomen, causing indefinite pains. No ten- 
derness. On examination liver found as marked (Fig. 4). Left 
margin of liver is in pelvis; superior surface faces anteriorly and 
to left. Hepatic notch is situated below the left anterior superior 
spine. Distension of stomach, colon and intestines prevents pal- 
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pation of the kidneys. Normal site of liver resonant on percus- 
sion. Patient is entirely unfitted for even the easiest of household 
duties, being, in fact, invalided. 

Demarquay (quoted by Terrier) saw a case in which the liver 
was turned on its transverse axis to such a degree that the gall 
bladder faced the diaphragm, and the transverse fissure was 
directed forwards and upwards. Kirmisson (quoted by Terrier) 
reports a case in which the liver lay in the right hypochondrium, 
but its thick edge was directed forwards, while its thin edge 
(normally anterior), with the gall bladder, was directed back- 
wards in the concavity of the diaphragm. In order to correct 


Fic. 4 


the position of the liver, it was necessary to place it in the left 
hypochondrium. Kirmisson considered that “the liver, primarily 
located in the left hypochondrium, must have rotated on a vertical 
axis from above downwards, and from left to right,” so as to 
gain the extraordinary position it exhibited. 

Hepatoptosis is commonly associated with ptosis of other ab- 
dominal viscera, the two conditions being dependent to a large 
extent on the same causes. 

Causes of Hepatoptosis.—I. Tight lacing is sometimes cited 
as a cause, but this is incorrect. A snugly fitting corset is well 
adapted to support the liver, and may be advised as a means of 
treatment. 
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II. Increased weight of the liver may be a cause of ptosis. 
The increase in weight may be due to numerous diseases. In 
Case I, there was a carcinomatous nodule in the right lobe. 
Several more or less similar cases have been reported. Carstens 
thinks this an important etiologic factor. It is very difficult 
to estimate the value of increased weight as a factor, as the 
diseases causing it produce great and general alterations in nutri- 
tion, and undoubtedly malnutrition is the most important cause 
of hepatoptosis. 

III. Cholelithiasis, probably, is the cause of some mild cases. 
The weight of a gall bladder, distended with stones, may well 
pull the anterior edge of the liver down. In both of Jonas’ cases 
gall stones were present. Here, again, different explanations of 
the same phenomena are possible. (a) The weight of the dis- 
tended gall bladder may pull the liver down. Probably in many 
cases of cholelithiasis the uniform enlargement of the liver, so 
often noticed, is more apparent than real; an anterior rotation 
of the liver on its transverse axis may be the true condition present. 
(b) Theoretically, a slight amount of ptosis may provide con- 
ditions suitable for the formation of gall stones, e. g., by causing 
slight obstruction to the ducts. This idea is supported by the 
well-known frequency of renal ptosis as a concomitant of gall- 
stone disease. (c) Cholelithiasis may be a factor in the production 
of the malnutrition so potent in causing hepatoptosis, and thus the 
cholelithiasis be the cause instead of the effect. We must admit that 
our notions as to the exact relationship between cholelithiasis and 
hepatoptosis are at present extremely hazy. 

IV. Laxity and elongation of the hepatic ligaments. (The 
vena cava is here considered a ligament.) J. L. Faure believes 
this to be the real cause of hepatoptosis, although he admits that 
the ligaments are not often sensibly elongated, and denies the 
existence of a Meso-Hepar, as described by Meissner. Quincke 
and Hoppe-Seyler are of the opinion that the ligaments only pre- 
vent lateral displacements of the liver, but Faure’s experiments, 
already referred to, contradict this view. Lengthening and laxity 
of the ligaments have been specifically noted by Kirmisson, 
Symanowsky, and the present writer. Delagéniére has found great 
hypertrophy of the suspensory ligament. Longuet, Kirmisson and 
Lanelongue have observed an absence of the coronary and lateral, 
of the coronary and of the falciform ligaments, respectively (con- 
genital hepatoptosis). 

It is impossible to conceive of severe hepatoptosis without a 
corresponding lengthening of the ligaments. The lengthening 
may be secondary to the ptosis, or, and this is more important, 
secondary to the malnutrition, which is the fonus et irigo mali. 
The only cases’ in which the ligaments can with certainly be 
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blamed as primarily responsible for the ptosis, are the congenital 
ones, i. ¢,, where one or more of the ligaments are absent. 

V. Trauma may act as a cause. An injury, sufficient to dis- 
locate the liver in a healthy individual, inevitably causes other 
lesions so grave as to completely overshadow the ptosis. In Case 
I, there was a rather doubtful history of trauma. It is easy 
to imagine that a severe jolt, wrench, attack of coughing or sneez- 
ing, might cause stretching of ligaments already weakened through 
malnutrition, but here the trauma would be merely an excuse 
for the ptosis, the malnutrition being the cause. 

VI. Failure of support from below by the intestines and 
abdominal wall. That inferior support is of more value than 
superior suspension in the prevention of slight grades of hepa- 
toptosis, is well seen during operations on the biliarv ducts. To 
‘gain free access to the common duct, the surgeon pulls the anterior 
edge of the liver downwards and forwards, until quite a respectable 
amount of the liver is brought out of the abdominal wound. When 
the operation is completed the liver resumes, or is pushed back 
into, its normal position, which it retains without difficulty. The 
failure of support may be due either to a diminution in size of 
the intra-abdominal cushion (intestines, omentum, etc.), or to a 
weakening of the belly wall. Glénard concludes that the great 
cause of ptosis is diminution in the volume of the intestine, and 
not primarily distension or weakening of the belly wall. There 
are several objections to Glénard’s idea. (a) One of the marked 
symptoms of ptosis is tympanitis, i. e., the intestinal air cushion 
is increased in size. (b) A large ovarian or uterine tumor acts 
as an intra-abdominal supporter. When the tumor is removed by 
operation, this support is taken away, and, so far as we know, 
there has never been recognized ptosis following. 

Probably the most potent immediate cause of hepatoptosis is 
relaxation of the anterior belly wall. In both cases reported here, 
the patients were thin. The second patient was very thin; the 
abdominal wall was lax; there was distinct separation of the 
weak recti; the belly was pendulous. Such a wall is almost use- 
less as a support. Undoubtedly pregnancy, and analogous condi- 
tions causing abdominal distension, are very great factors in lessen- 
ing the supporting power of the wall, but as practical restitutio 
ad integrai almost invariably follows delivery, excision of ovar- 
ian cysts, etc., some other and potent factor must be sought. This 
factor is 

VII. Malnutrition—From the previous discussion it is 
plainly evident that all, or almost all, the immediate causes or 
excuses for ptosis, are inoperative in the otherwise healthy body. 
Given, however, a body insufficiently or improperly nourished, it 
becomes easy to understand how ptosis can arise. Poorly nour- 
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ished hepatic ligaments can easily stretch. Poorly nourished ab- 
dominal walls cannot recover tone after distension. Intra-abdom- 
inal masses of fat disappear and no longer support organs. 

Hepatoptosis is almost always associated with ptosis of other 
organs; it is also common to find it accompanied by such evidences 
of bodily weakness as hernis, varicosities, etc. It must be noted 
that several cases have been reported in which the belly wall was 
well provided with fat. Carsten’s case was that of a woman forty- 
eight years of age, who weighed 220 pounds. In Case I, although 
the patient was thin, muscular rigidity interfered with palpation. 

VIII. Neurasthenia.—For the sake of completeness, we may 
note neurasthenia as a cause of hepatoptosis. The two conditions 
are usually present together, as is the case in nephroptosis. The 
writer must confess that he knows too little about neurasthenia to 
dare discuss its relationship to ptosis. 

Frequency of Hepatoptosis.—The trouble is undoubtedly much 
more common than is usually supposed. Few physicians look for 
it or take it into consideration. In 1887, Thierfelder could only 
find accounts of nine cases. Graham collected seventy cases in 
1895. Einhorn personally saw thirty cases in five months, i. e., 
3.7 per cent. of patients consulting him for digestive ailments, 
exhibited some degree of hepatoptosis, with or without symptoms 
referable to it. The fact that a majority of the cases operated 
on were not recognized prior to incision, demonstrates the care- 
lessness or ignorance of the attendants (the writer’s first case was 
not recognized), not the rarity of the affection. Of course, cases 
demanding surgical intervention are rare, but Terrier agrees with 
Glénard in saying of the milder varieties, “It will soon be with 
hepatoptosis, as it now is with nephroptosis, the affection will be 
found so common that physicians will not consider it worthy of 
publication.” Quincke and Hoppe-Seyler believe that ten females 
have liver ptosis to one male, and this agrees with the general 
impression, but Glénard found 25 per cent. in men to 15 per cent. 
in women. 

Diagnosis.—The symptoms of hepatoptosis vary according to 
the degree of the affection. In many cases symptoms are entirely 
absent. Naturally, a huge organ moving unnaturally in the belly, 
gives rise to innumerable digestive disturbances. Constipation 
and tympanitis are almost always present. The subjective symp- 
toms are those of neurasthenia, and need not be described. Pain 
is often severe; it is more liable to be indefinite. Gueniot has 
observed a dragging pain behind the unver end of the sternum, 
due to the liver pulling on the diaphragm, and through it on the 
mediastinal structures. One would imagine that interference with 
the portal circulation would cause ascites, but this is only occasion- 
ally found. In the same way jaundice is commonly absent. The 
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diagnosis must be based on physical examination. In severe cases 
a tumor, usually very mobile, is felt; the tumor corresponds in 
shape and dimensions to the liver; it is dull on percussion; the 
normal site of the liver is empty and resonant; by manipulation 
the displaced organ may sometimes be returned to its normal bed. 
The lower part of the umbilicus is often hidden by a fold of 
skin, due to traction on the umbilicus by the falciform ligament 
(Glénard). When examining for right nephroptosis, we usually 
place the four fingers of the left hand on the loin of the patient 
and press with the thumb, under the costal margin; when the pa- 
tient inspires deeply, the kidney, if mobile, is felt coming down 
between the fingers and thumb. Examining in the same fashion, 
but at the same time depressing the anterior belly wall with the 
right hand, if one feels an organ descend in front of the thumb, 
and by moving the thumb one feels clearly that it has a crest-like 
edge, then one knows it is the liver, and that it is mobile. As 
Glénard writes, “In a patient whose liver seems normal, the 
thumb test will let us know that the hepatic border descends two, 
three, or even four centimeters, below the ribs during inspiration, 
and ascends again during expiration, and we recognize the case 
to be one of mobile liver.” The thumb test is exceedingly im- 
portant, as it permits diagnosis of the earliest and mildest grades 
of the affection. Occasionally the dislocation occurs suddenly, in 
which case there will be the history of a sensation of tearing, or 
torsion, with severe abdominal or thoracic pain, following a fall, 
severe attack of coughing, sneezing, etc. There is nausea, vom- 
iting, choking sensation, and abdominal fulness. Evidences of 
shock and anxiety are present. Thus, in acute laxation, the gen- 
eral symptoms are much more evident than where the displace- 
ment is gradual. In exaggerated cases, no matter whether acute 
or chronic, the patient becomes a helpless invalid. 

Treatment.—Nothing but the general principles of treatment 
will be discussed here. These principles are 

I. Attend to nutrition by exhibition of proper food, care of 
digestion, ete. Build up the muscles, especially of the abdomen 
by massage and appropriate exercises. 

IT. . Prevent any increase of the ptosis. For this purpose 
support the abdomen by means of a well-fitting corset or belt. 

IIT. In severe grades of ptosis, besides the above means, oper- 
ative aid is indicated. The ideal operation is a combination of 
_hepatopexy and laparectomy. Hepatopexy consists in opening the 
abdomen, suturing the liver margin to the costal margin, short- 
ening the ligaments, and, perhaps, using the gall bladder as a ~ 
means of support (cholecystostomy). Laparectomy, first suggested 
by Depage, is designed to restore tone to the pendulous abdomen. 
This is done by excising the excess of belly wall, e. g., by remov- 
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ing the tissues lying between the separated recti muscles, and, 
also, by excising a segment of the wall transversely, leaving a T- 
shaped scar. Our own impression is that it is better not to excise 
any of the tissues except skin, but, after making a long incision 
to close the abdomen in such fashion that the one rectus over- 
laps the other. 

When beginning this paper it was our intention to describe, in 
detail, several of the operations devised for the cure of hepatop- 
tosis, but space forbids. 


ORIGINAL ARTICLES. 


HODGKIN’S DISEASE. A STUDY OF A CASE WITH RELAPSING 
FEVER.* 


By Streriine Rurrin, M.D., 


PROFESSOR OF THE THEORY AND PRACTICE OF MEDICINE AND OF CLINICAL MEDICINE, MEDICAL 
DEPARTMENT, GEORGE WASHINGTON UNIVERSITY, WASHINGTON, D. C.; VISITING 
PHYSICIAN, UNIVERSITY HOSPITAL; ETC. 


THE main clinical features of Hodgkin’s disease were first de- 
scribed by Hodgkin,’ of Guy’s Hospital, in 1832. He reported seven 
cases. Doubtless most of his cases were not Hodgkin’s disease, 
according to our present conception, for at that time it was not 
possible to separate from each other the various groups of diseases 
in which there is glandular and splenic enlargement. 

Sincg Hodgkin’s article a voluminous literature has accumulated, 
which for the most part is of little scientific value because of the 
hopeless confusion by authors of the different pathological pro- 
cesses which may result in enlargement of the lymphatics and 
spleen. The disease with which Hodgkin’s has been most fre- 
quently confused is lymphatic tuberculosis. There can be no 
doubt, in the light of recently acquired knowledge, that the two 
diseases are entirely distinct, but it must be conceded that the 
diseased glands of Hodgkin’s disease frequently become the seat 
of a secondary tuberculous infection. 

Recent articles of great value have been contributed by Clarke,’ 
Reed,* Simmons,‘ and Longcope.* Those of Reed and Longcope 
are, in my judgment, the best extant from a pathological stand- 
point, and I have drawn freely from them in the preparation of 
this paper. 

In 1870 Murchison® reported a case with a relapsing type of fever. 

Pel,’ in 1885, and Ebstein,® in 1887, each reported a case with 
fever of relapsing type. For such cases Ebstein suggested the 


* Read before the Medical Society of the District of Columbia. 
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name “Chronic Relapsing Fever.” Since Ebstein’s paper a limited 
number of additional cases with relapsing fever have been reported. 

The one constant symptom is progressive enlargement of the 
lymphatic glands. The enlargement always begins in the glands 
of the neck. It may be unilateral or bilateral in the beginning. 
More frequently it is unilateral, but later the glands of the opposite 
side enlarge. From the neck glands the disease spreads apparently 
by metastasis along the normal lymph channels to the nearest 
glands, attacking the axillary, intrathoracic, and abdominal lym- 
phatics. The glandsof the groin may be greatly enlarged, but usually 
they escape or are but slightly involved. The degree of enlarge- 
ment is variable, in some cases being only moderate; in others very 
great, forming large tumor masses. The largest gland in the case 
below reported measured 7 by 3 cm. The size of the glands may 
vary from time to time within certain limits. During febrile move- 
ments they are apt to enlarge somewhat, and during periods of 
apyrexia to recede. ‘The enlarged glands are painless and tend to 
remain discrete and movable. Involvement of the skin and other 
adjacent tissues is notably absent. Suppuration does not occur 
in the absence of secondary infection. When the glandular enlarge- 
ment is sufficiently great, pressure effects may result—e. g., dyspnoea 
from pressure on the trachea, oedema, etc. 

The spleen is probably always enlarged. The enlargement may 
be great, suggesting that of splenomedullary leukemia. More 
frequently it is moderate in degree. It may be so slight as to be 
difficult of recognition upon physical examination. 

The liver also is often enlarged. 

The general health may remain good for a considerable time 
after the glandular enlargement has become evident, but sooner 
or later there develop asthenia, anzemia, cachexia, and emaciation. 
Advanced Hodgkin’s disease is distinctly a cachectic disease. 
There is nothing distinctive about the ansemia; it is of the secondary 
type. There is a reduction of the red cells, usually moderate in 
degree. There is no leukocytosis unless there is an acute infection; 
on the contrary, there may be a marked paucity of the white cells. 
Nucleated reds may be found as in other grave anemias. A differ- 
ential white count may or may not show a relative increase in the 
number of lymphocytes. The hemoglobin is reduced and the 
color index usually minus. ‘The blood examination is of diagnostic 
value only in a negative sense. By it leukeemia is positively excluded. 

Hodgkin’s disease is a febrile disease. The temperature curve 
may be that of an irregular, continuous fever, alternating with 
periods of apyrexia; it may be of an intermittent type; or it may be 
of a distinctly relapsing type, periods of continuous fever, which 
may reach a considerable height, alternating in a most striking 
manner with afebrile periods. It was for this{last group of cases 
that Ebstein proposed the name of “Chronic Relapsing Fever.” 
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Among less constant and less important symptoms may be men- 
tioned deafness due to lymphoid growths in the pharynx, pigmen- 
tation of the skin, and nose-bleed. 

The disease is invariably fatal. The average duration is from 
one to four years. Cases in which the progress is unusually rapid 
may terminate within a few months; and cases in which the prog- 
ress is unusually slow may extend beyond the four-year period. 
During the course of the disease there may be remissions, during 
which the glands remain stationary in size, or even recede, and 
there may be improvement of the general health, with gain of weight 
and strength. The lowered vitality of the subject of advanced 
Hodgkin’s disease is a constant invitation to secondary infections. 
The tuberculous infection is the one to which he is especially liable, 
and in many cases, during the latter part of the disease, there is a 
combined lymphatic tuberculosis. 

Someof the gross anatomical facts have already been mentioned— 
viz., the variable size of the glands, their tendency to remain discrete 
and movable, the circumstance that they are painless, and the fact 
that in the absence of secondary infection there is no involvement 
of the skin or other adjacent tissues, and no suppuration within the 
glands. That the glands remain discrete and movable is due to the 
fact that their capsules do not share in the diseased process in the 
gland substance proper. ‘The consistency of the diseased glands 
is variable: generally speaking, the small glands are soft and elastic 
to the feel, while the larger ones are firm and even quite hard. 
On section the smaller and younger growths present a uniform, 
slightly opaque, grayish, bulging surface. The larger and older 
growths on section show a partially translucent, grayish surface, 
which is traversed by opaque, yellowish lines. The yellowish lines 
represent degenerating fibrous tissue. ‘There are no large areas of 
caseation or other necrosis unless there has been a secondary 
infection. 

Metastatic lymphomatous growths may be found wherever there 
is lymphoid tissue—e. g., in the tonsils, pharynx, intestine, spleen, etc. 
The constancy of splenic enlargement is very striking, and in a 
majority of cases there are in the enlarged spleen distinct lymphoid 
tumors, resembling in appearance ordinary lymph glands. Lym- 
phoid nodules may also be found in the marrow of the long bones. 

The microscopic picture is not that of a simple hyperplasia, as is 
so frequently stated, but rather of a chronic inflammatory process. 
It varies with the stage of the disease. In the small and recentl 
diseased glands the most striking feature is an increase of the cellular 
elements; while in the larger glands, which have been diseased longer, 
fibrosis is a marked feature. The difference in the consistency of 
the glands is thus explained. 

The first change consists of proliferation of the free endothelial 
cells and the large lymphocytes of the germinal centres, resulting 
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in obliteration of the lymph sinuses and reticular spaces. Epi- 
thelioid cells are formed by the proliferated endothelium, and from 
the epithelioid cells are formed giant cells, which possess numerous 
large vesicular epithelioid nuclei, with one or more prominent 
oxyphile nucleoli. The giant cells are a constant, striking, early, 
and characteristic feature of the histology. Lymphoid cells of the 
usual type are also found. They also are derived from endothelial 
proliferation, and may be very numerous. Eosinophiles are not 
an essential part of the picture, but are apt to be present. They 
may be found everywhere except in the germinal centres of the 
follicles, and may be so abundant as to outnumber all of the other 
cellular elements. Plasma cells are apt to be found, and may be 
very numerous. 

Increase of connective tissue begins early, but marked fibrosis 
belongs to an advanced stage. It has its origin from the connective 
tissue of the vessels and trabeculee, pre-existing reticular cells, and 
endothelial fibroblasts. Its growth is gradual and at the expense 
of the compressed cellular elements. Finally, coarse contracting 
fibrous bands are formed which may be seen with the naked eye 
as yellowish lines traversing a section. 

The bloodvessels are numerous and full early in the process, 
but later many of them may be obliterated by perivascular thicken- 
ing. Areas of anemic necrosis, with centres containing fragmented 
nuclei and infiltrated with polynuclear cells, may be found, but 
contain no demonstrable micro-organisms. 

The histology of the lymphomatous growths which may be found 
in the various parts of the body—e. g., spleen, kidneys, etc.—is the 
same as in the diseased glands. 

The pathogenesis of Hodgkin’s disease is still unknown. It is 
certain that it is not a glandular tuberculosis, but there is an increas- 
ing belief that it is an infectious disease. This belief is supported 
by the facts that it is a febrile disease, and that it sometimes runs 
an acute instead of a chronic course. Assuming the disease to be 
infectious, the fact that the cervical glands are the first to be attacked 
would suggest that the causative organism effects an entrance 
through the mucous membrane of the upper air passages, or of the 
upper part of the digestive tract. Diseased tonsils are well known 
to be a very vulnerable point. Organisms may pass through them 
and infect the neck glands, without infecting the tonsils themselves. 

Bacteriological study has yielded very unsatisfactory results. 
In some cases the ordinary pyogenic cocci have been obtained from 
the blood and the diseased glands; in other cases various unidenti- 
fied organisms have been obtained. From the fact that a variety 
of organisms has been found, and that no one organism to the 
exclusion of others has been demonstrated, it is evident that if 
Hodgkin’s be an infectious disease, the specific causative agent 
is yet undiscovered. Certainly it seems improbable that a number 
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of different organisms could cause the definite pathological picture 
of the disease. 

In opposition to the more or less generally accepted belief that 
it is an infectious disease, there are arrayed some important facts. 
In some cases blood cultures and cultures from the diseased glands 
have been sterile, and animal inoculations have been negative. 
Fischer® has reported twelve such cases. In my case reported below 
cultures of splenic blood withdrawn during life gave no growth 
on bouillon or agar. On the day of the autopsy (made fourteen 
hours after death) a rabbit was inoculated intravenously with 0.75 
c.c. of an emulsion made by rubbing up some diseased glandular 
tissue removed from the mediastinum with sterile physiological 
salt solution, and a guinea-pig was inoculated intraperitonally with 
a like amount of the same emulsion. One month after inoculation 
the guinea-pig died, and on autopsy showed a well-marked lobar 
pneumonia, without other discoverable lesion. Several uninocu- 
lated guinea-pigs died at about the same time, which corresponded 
to a sudden change in the weather. Nearly five weeks after inocu- 
lation the rabbit, which had remained well, was killed with chloro- 
form and autopsied. ‘The examination showed no evidence of 
disease. I am indebted to Mr. George W. Stiles, Jr., of the United 
States Bureau of Animal Industry, one of my fourth-year students, 
for making the inoculations and doing the autopsies. 

In one case reported by Fischer,”® in which there was relapsing 
fever, organisms were present in blood cultures made during the 
febrile periods and absent from those made during periods of 
apyrexia, suggesting that the periods of fever were due to secondary 
infection. In my case negative blood cultures were made on the 
second day of the third febrile period, and on the twelfth day of 
the fourth febrile period. Bacterial poisons are certainly the 
most frequent and most important causes of fever, but other causes 
must be recognized as adequate to disturb the heat equilibrium. 
In uremia, for instance, we may encounter a considerable elevation 
of temperature which we are only able to explain on the theory 
that the diseased kidneys have manufactured some toxic substance 
which disturbs the normal activity of the heat mechanism. It 
may be that in Hodgkin’s disease the diseased glands manufacture 
a toxic material capable of causing fever; or that because of imper- 
fect tissue drainage due to an extensively diseased lymphatic system 
material is retained which may exert a disturbing influence upon 
the heat centres. 

We have, then, in considering the question as towhether Hodgkin’s 
disease is an infection or not, good reasons pro and con. ‘The 
weight of evidence, perhaps, points to infection, but at present the 
question must be left open. If it is not an infectious disease, it is 
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difficult to explain the nature of the irritant responsible for the 
inflammatory changes in the glands. 

The diagnosis is apt to present considerable difficulty. 

Syphilitic adenitis is separated by the absence of other evidence 
of syphilis and of a syphilitic history, and by the negative effect 
of specific treatment. 

Lymphatic leukeemia in which the diseased glands are associated 
with enlarged spleen is readily excluded by the absence of the 
characteristic blood picture which belongs to that disease. 

Lymphosarcoma has unfortunately been used as a synonym for 
Hodgkin’s disease. ‘The two diseases are entirely distinct, though 
clinically they may resemble each other very closely and the differ- 
ential diagnosis may be quite difficult. In lymphosarcoma the 
disease process is not restricted to the parenchyma of the glands, 
but invades the capsules and adjacent tissues (which is not true 
of Hodgkin’s disease), and extension is not limited to metastatic 
advancement from one gland group to another. The histology of 
sarcoma and Hodgkin’s disease is radically different, and the diag- 
nosis may be made if the removal of a superficial gland be permitted. 

Tuberculous adenitis is the disease most frequently confused 
with Hodgkin’s disease. ‘Tuberculosis of the cervical lymphatics 
is frequent; generalized tuberculous adenitis sometimes occurs; 
Hodgkin’s disease is comparatively rare. It is believed that a large 
majority of cases reported as Hodgkin’s disease were in reality 
tuberculous adenitis. Musser," as late as 1902, considered Hodg- 
kin’s disease to be a lymphatic tuberculosis, and it is only since the 
careful histological studies of Reed’ (1902), Simmons” (1903), 
and Longcope” (1903) that the line of separation has been sharply 
drawn between the two dieases. In their general clinical appear- 
ance they may resemble each other so closely as to be inseparable. 
We do not expect to find enlargement of the spleen in tuberculous 
adenitis; it may be slight and undiscovered in Hodgkin’s disease. 
Cervical tuberculous adenitis occurs especially in children; Hodg- 
kin’s disease is also frequent among children as compared with its 
occurrence in adults. In both diseases there has often been a pre- 
ceding catarrh of the nose or throat, or chronic tonsillar enlargement. 
In cervical tuberculous adenitis the submaxillary glands are the 
first to be diseased; in Hodgkin’s the submaxillary glands may be 
primarily invaded. In tuberculous adenitis the enlarged glands 
tend to fuse and to become knotted together in large masses; the 
skin remains movable for a longer or shorter time, but later is apt 
to become adherent to the underlying masses; the glands tend to 
suppurate, open through the adherent skin, and discharge their 
contents; the abscess tends ultimately to heal. In Hodgkin’s 
disease the enlarged glands remain discrete and movable; they do 
not adhere to the skin or other adjacent structures, or suppurate, 
unless there is a secondary infection; spontaneous cure never occurs. 
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Tuberculous cervical adenitis is, as a rule, unilateral at first; sub- 
sequently the glands of the opposite side may or may not become 
infected. Hodgkin’s disease may be bilateral in the beginning, but 
more frequently, like tuberculous adenitis, it is at first unilateral, 
the glands of the opposite side subsequently enlarging. 

In tuberculin we have a valuable test for tuberculous adenitis as 
for other forms of tuberculosis. ‘There is a prompt reaction even 
in the early stage. In Hodgkin’s disease the tuberculin test is 
negative. 

E. A. S., aged thirty years; male; white; driver; was admitted 
to University Hospital March 14, 1903. 

Family History. Unimportant. 

Personal History. Ordinary diseases of childhood; recoveries 
good. General health had been good, but there had been gatherings 
about chin and under lower jaw off and on for ten years, some of 
them associated with bad teeth. One gathering had broken and 
discharged pus; other swellings had disappeared without gathering. 
Gave up work a month before admission because of malaise, 
anorexia, and loss of flesh and strength. Glands of both sides of 
neck had begun to enlarge a few weeks earlier. Had had fever and 
been confined to bed since February 20, 1903. 

Condition on Admission. Height 5 feet 8 inches; weight 122 
pounds 12 ounces. Expression good; because of swollen neck, 
face seemingly that of a much larger man. Face flushed; was 
slightly cyanotic about cheeks, lips, and ears. Cervical glands 
much enlarged on either side; the highest were most enlarged; 
from above downward size diminished; small glands felt immedi- 
ately above clavicles; all moderately firm and painless. Axillary, 
inguinal, and epitrochlear glands slightly enlarged on either side; 
firm, movable, and painless. ‘Teeth in poor condition. No enlarge- 
ment of liver or spleen discoverable. Nutrition only fair. Circula- 
tory, respiratory, nervous, and genitourinary systems negative. 

March 24th cervical gland removed for microscopic examination. 
During the next few weeks the neck glands gradually increased in 
size. On April 18th small patches of dark-brown pigment were 
noted in skin of cheeks and on various parts of body; these gradually 
increased. On May 10th axillary glands of right side were noted 
to have increased in size. On May 14th a dermatitis began to 
develop on either side of neck, the result of a number of 2-ray 
exposures. On May 17th dermatitis was very marked. On May 
21st cervical glands were somewhat softer; appeared to be larger 
than before beginning x-ray treatment. On June 2d five minims of 
‘Trudeau’s tuberculin were given hypodermically at 6 p.M.; tempera- 
ture normal; reaction prompt; temperature remained normal for 
eight hours and then rapidly ascended reaching 103.7° fourteen 
hours after injection; remained practically stationary at that level 
for twenty hours, and then rapidly declined to normal. 
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From date of admission to April 6th (twenty-three days) there 
was continuous, irregular fever, temperature ranging between 99° 
and 103.3°. From April 6th to 27th temperature was lower, 
irregular, sometimes of simple continued type, sometimes remittent, 
and at other times intermittent. From April 27th to date of admin- 
istering tuberculin temperature was normal or subnormal, with 
the exception of two or three trifling short-lived exacerbations, 
during one of which it momentarily reached 101°. 

Two blood examinations were made: March 16th, red cells, 
4,500,000; white cells, 3200; hemoglobin, 92 per cent.; normal 
leukocytes present in normal percentages; April 22, red cells, 
4,040,000; white cells, 3000; hemoglobin, 85 per cent. 

Weight diminished steadily from admission to May 15th, on 
which date it was 112 pounds. From May 15th to June 5th it 
increased to 120 pounds. 

On June 6th patient returned to his home considerably improved 
in health. It was learned that he was shortly afterward able to 
resume his work of driving. 

This case is referred to somewhat in detail for the purpose of 
emphasizing the clinical parallelism between Hodgkin’s disease 
and lymphatic tuberculosis, and to illustrate the value of tuber- 
culin as a means of differential diagnosis. Many features pointed 
to Hodgkin’s disease: the age of the patient (thirty years); the fact 
that the glandular involvement was extensive, and especially that 
it was bilateral (according to history) from commencement; the 
pigmentation; and the fact that the glands were for the most part 
discrete and movable. ‘There was no suppuration or extension 
to adjacent tissues. For a time the case was suspected to be one 
of Hodgkin’s disease, and was shown clinically as such. The 
report upon the gland removed for examination was delayed, and 
it was not until the tuberculin test was used that the tuberculous 
nature of the disease was positively recognized. Subsequently it 
was reported that the gland was tuberculous and did not present 
the picture of Hodgkin’s disease. 

But the crucial test between the two diseases lies in the removal 
of a diseased gland and microscopic study of sections. Each has 
its definite histological picture. In those cases in which the two 
diseases coexist it is quite possible to recognize the distinctive 
characters of each. (Reed.”) 

Those cases of Hodgkin’s disease in which there is fever of a 
relapsing type may clinically simulate piroplasmosis (kala azar; 
Dumdum fever). In patients who have been in the tropics where 
piroplasmosis prevails a differential diagnosis may only be possible 
by microscopic examination of a gland and the finding of the 
histological appearances peculiar to Hodgkin’s disease, on the one 
hand; or on the other, byexamination of splenic blood and the finding 
of the Leishmann-Donovan bodies pathognomonic of piroplasmosis. 
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C. V., aged twenty-four years; male; white; fireman U. S. N.; 
was admitted to University Hospital October 30, 1904. 

Family History. Unimportant. 

Previous Personal History. Birthplace, Plymouth, North Caro- 
lina. No history of diseases of childhood or other illnesses. From 
age of three to nineteen years lived in the country near Washington, 
North Carolina. In 1900 entered U. S. N. as fireman. During 
the following four years visited ports of Cuba, Philippines, Hawaiian 
Islands, and China. 

History of Present Illness. In October, 1903, enlargement of the 
glands on left side of neck began. Was sent to hospital in February, 
1904, and the enlarged glands were removed. Recovery good. 
Since operation has had regular periods of illness, which were 
thought to be bilious attacks. During these attacks, which lasted 
from three to five days, there were malaise, weakness, and fever. 
During the intervals, which usually lasted seven or eight days, felt 
comparatively well and appetite was good. A few months after 
operation the glands on left side of neck again began to enlarge. 
Upon admission to University Hospital patient considered that he 
was in the midst of one of his periodical attacks. 

Condition on Admission. Expression poor; marked anemia 
and sallowness; “fishy” appearance of eyes. 

Skin. Dry and harsh. Extensive evidence of scabies, with 
numerous excoriations from scratching. 

Glands. On right side of neck not palpable; on left side one 
gland enlarged to about the size of a hickory nut and two others 
smaller, but easily palpated; all movable, discrete, and firm. Axil- 
lary glands of left side and inguinal glands slightly enlarged. 

Digestive System. Teeth in good condition; diffuse epigastric 
tenderness; spleen easily palpated; liver not enlarged; nutrition 
fair. 

Respiratory System. Respiration rapid (28); otherwise inspection 
and palpation negative. Extending from midsternal line to left for 
a distance of nearly two inches, and from clavicle downward to 
lower margin of second rib distinct area of dulness. Breath sounds 
feeble over dull area and shifting moist rales audible over various 
parts of chest. 

Circulatory, nervous, and genitourinary systems unimportant. 
Temperature, 103.2°; pulse, 128. 

Clinical Notes. November 8, 1904. Glands on left side of neck 
show no change; slight cough and expectoration; slight attack of 
nose-bleed ; fever continues, but has become more remittent. 

llth. Temperature subnormal; patient brighter; appetite 
improved; spleen and glands on left side of neck smaller. 


12th. In collapse; temperature at noon yesterday 94.8°; pulse, 
62. 
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17th. Temperature still subnormal spleen not now palpable, 
and glands of neck are reduced in size. 

21st. Great pain in feet and plantar surfaces are very sensitive 
to pressure; temperature beginning to ascend. 

27th. Spleen again palpable; glands of neck enlarging, and a 
gland about the size of a chestnut is felt in left axilla; patient is 
complaining of weakness and dyspneea; fever has been continuous 
since last note. 

30th. ‘Temperature subnormal; spleen not palpable; glands on 
left side of neck softer and reduced in size; appetite voracious. 

December 9th. Temperature again ascending; patient feels com- 
paratively well, but is troubled with nose-bleed; spleen again pal- 
pable; scabies has disappeared under treatment. 

19th. Fever has continued; patient weak and refuses nourish- 
ment; glands on left side of neck again larger (movable, firm, and 
discrete); liver and spleen palpable; some abdominal tenderness. 
Patient is deaf, and it has been observed that his hearing becomes 
much impaired during febrile periods, improving during periods 
of apyrexia. 

22d. Repeated examinations of chest have shown persistence 
of dulness below left clavicle and under left half of upper portion 
of sternum. ‘The area of dulness has varied, increasing during 
febrile periods and diminishing during periods of apyrexia. 

28th. ‘Temperature again normal; glands in neck and axilla 
smaller; spleen not palpable; some delirium at night and more or 
less stupor throughout day; hearing improved; great tenderness of 
feet. 

January 15, 1905. ‘Temperature again ascending; glands on 
left side of neck again more enlarged; spleen again palpable. 

February 4th. Pigmented areas noticed for the first time upon 
side of face and abdomen; skin dry and scaly; for the first time 
glands of right side of neck are palpable; glands of the left side of 
neck somewhat larger; spleen palpable; some cough and blood- 
tinged expectoration ; somenausea and vomiting; increasing deafness; 
temperature has remained high since last note, and the morning 
remissions are slight. The inguinal glands have varied slightly 
in size from time to time; they are not now materially larger than 
on admission. Examination of abdomen shows slight accumula- 
tion of fluid in either flank. Repeated palpation has failed to show 
enlargement of abdominal glands. 

11th. General condition very asthenic; fever high; pulse rapid 
and weak; respiration labored; glands on both sides of neck pal- 
pable; spleen palpable; abdomen distended and somewhat tender; 
patient unable to retain nourishment. 

13th. Death byasthenia, one hundred and six days afteradmission. 

Summary of Temperature. The temperature was of a decidedly 
relapsing type, showing four distinct periods of continuous pyrexia 
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and three periods of apyrexia. At the commencement of each 
febrile period the ascent of the temperature was of step-ladder 
fashion, reaching the fastigium in about three days, and at the 
close there was a corresponding step-ladder defervescence. During 
the afebrile periods the temperature remained subnormal, several 
times going as low as 95°, and on one occasion reaching 94.8°. 
The length of the periods of pyrexia and apyrexia was as follows: 
of pyrexia . . 18 dave, 

apyrexia . ‘ . 8 

Third pyrexia . ‘ ‘ 


The accompanying chart shows morning and evening tempera- 
tures from admission to death.* 


Blood. Examination as follows: 


Small lympho- 


Large lympho- 


Hemoglobin, 
Color index. 
Polynuclears. 
cytes. 

Eosinophiles. 
Mast cells. 
Myelocytes. 
Total counted. | 


October 30, 1904 


November 10, 


76.0 
83.4 


% % 
60 2.5 0 
50 0 
0 
0 


5,500 

| 4,400 

8,360 

2,400 

January 38,1905 | 2,55% 2,850 


The small percentages of small lymphocytes and the large per- 
centages of large lymphocytes are worthy of note. 

Numerous examinations for malarial organisms were made. 
Two were made of blood drawn from the spleen by puncture. All 
negative. 

Numerous Widal tests for typhoid fever were also made. All 
negative. 


* Because of great length of chart it was tound impracticable to publish in entirety. The 


above section covers a period of forty days, and seryes to illustrate the strikingly relapsing type 
of fever, 


3 
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Two splenic punctures were made (December 9, 1904, and 
January 24, 1905). ‘These were done to secure specimens to study 
for malarial organisms and for the Leishmann-Donovan bodies 
of piroplasmosis. Examination of a large number of stained smears 
for the Leishmann-Donovan bodies yielded no result. 

From both of the specimens of splenic blood cultures were made 
on bouillon and agar. No growth obtained. 

Stools. October 31, 1904. No parasites or ova; no blood cells. 

November 13th. Eight ova of uncinaria Americana found after 
searching seventeen preparations on seven-eighths inch cover-glasses. , 
No undigested food or blood cells. Subsequently the ova were 
repeatedly found, but always in small numbers. 

December 2d (the day following third course of thymol) three adult 
uncinariz were found. 

4th. One ovum. 

During the following two months neither parasites nor ova could 
be found. 

Sputum. Repeated examination for tubercle bacilli negative. 

Necropsy Excerpt. Examination fourteen hours after death. 
One litre of straw-colored fluid in peritoneal cavity. Peritoneum 
transparent and glossy. 

Spleen. Enlarged; weight, 800 grams; smooth, firm, brownish red. 
On section is strikingly dry; surface thickly studded over with pearly 
white, irregular areas, 2 to 5 mm. in diameter. 

Liver. Somewhat enlarged; pale; cut surface dry and slightly 
mottled. On anterior surface immediately beneath capsule are a 
few pearly white, translucent areas, 3 to 5 mm* in diameter. 

Kidneys. No nodules found. 

Lymphatic Glands. (a) 'Those of neck are enlarged, both sides; 
larger on left side; largest gland 3 cm. in diameter; discrete. 'To- 
ward left axilla nodes the size of chestnuts are felt. A group of fused 
glands 1.5 x 2 cm. projects downward from left side of neck into 
apex of thorax. (6b) Those of mediastinum enlarged; discrete. 
Around trachea are the largest glands in the body; they are con- 
tinuous above with the cervical glands; the largest individual gland 
is on the right side of the trachea, 3x 7cm. A short distance below 
the bifurcation there is a node in each lung 2 cm. in diameter, and 
about left bronchus are a few smaller ones. (c) Those of abdomen 
also enlarged. On under side of diaphragm are two groups of fused 
nodes. Extending from vertebral column to spleen is a chain of 
about twenty glands, 1 to 5 cm. in diameter. On either side of 
vertebral column from diaphragm to pelvis are the largest masses 
found; capsules adherent, but glands for the most part discrete. 
The enlarged glands found in the above localities differ slightly in 
consistency; all firm; largest are the firmest. Where they are fused 
the fusing is a mere welding of the capsules. On section they are 
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pale yellow and translucent, except that an occasional gland shows 
a darker yellow band or spot, extending toward its centre. 

Bone-marrow. Not examined. 

Lungs. In places minute drops of mucopus escape from bron- 
chioles under pressure. No tubercles or other evidence of tubercu- 
losis. 

Intestines. Minute examination of mucous surface and of con- 
tents fail to show uncinarie. 

Histology of Tissues. Glands. ‘The smaller glands are not 
favorable for study, because of a faulty method of preservation. 
The larger glands are well preserved. In the latter almost all 
traces of normal structure have disappeared. ‘Those studied show 
a distinct proliferative change, marked by endothelial proliferation, 
the formation of new bloodvessels, and increase in the connective- 
tissue framework. Lying in this meshwork there is found a variety 
of cell types—namely, epithelioid, uni-, and multinucleated giant 
cells, endothelial, plasma, and lymphoid cells, and an occasional 
polymorphonuclear leukocyte. ‘The characteristic giant cells are 
abundant, as are also cells representing the transitional changes 
from epithelioid to giant cells. ‘The characteristic giant cells have 
from one to eight or more nuclei, which are pale, with deeply stain- 
ing chromatin rim, a distinct nuclear network, and one or more 
prominent nucleoli. ‘The shapes of the nuclei are sometimes bizarre. 
One giant cell is seen containing between twenty and thirty com- 
paratively small and densely staining nuclei. ‘The accompanying 
photomicrographs were made from a moderately firm mediastinal 
gland 2.5 cm. in dfameter, and show many of the histological 
features of the disease. 

Spleen. In this are found single and conglomerate lympho- 
matous areas possessing an identical structure to that of the lymph 
glands. Considerable golden-brown pigment and small areas of 
cell necrosis presenting fragmented nuclei are seen. 

Liver. Minute lymphomata are found immediately beneath the 
capsule growing by infiltration into the subjacent parenchyma. 
In them are liver cells, singly and in small islands, undergoing fatty 
degeneration and atrophy; otherwise their structure corresponds 
to that of the large lymph glands. There are moderate fatty infiltra- 
tion and cloudy swelling of liver cells. 

Kidneys. Show capillary engorgement, albuminous and dropsical 
degeneration of epithelium, and granular and epithelial casts. In 
the capsular spaces of some of the glomeruli and in some of the 
tubules are found hyaline material, a few red cells, and desquamated 
epithelium. 

Lungs. ‘The bronchioles are filled with polynuclear leukocytes 
and epithelium, and a few leukocytes are seen in their walls. ‘The 
alveoli surrounding the bronchioles are similarly distended. 

Pancreas. Apparently normal. 
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Fie, 1 


Mediastinal gland, showing typical cellular arrangement and diffuse fibrosis. 
Magnified 150. 


Fic. 2 


Mediastinal gland, showing giant cells, etc. Magnified 500, 
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Animal Inoculations. Immediately after autopsy a rabbit was 
inoculated intravenously with 0.75 c.c., and a guinea-pig intra- 
peritoneally with a like amount of an emulsion made by rubbing 
up diseased glandular tissue (mediastinal) with sterile physiological 
salt solution. A month later the guinea-pig died. Autopsy showed 
lobar pneumonia,without other lesion. Several uninoculated guinea- 
pigs died at about the same time, which corresponded to a sudden 
change in the weather. Five weeks after inoculation the rabbit 
was killed with chloroform and autopsied. No disease was discovered. 

The diagnosis of this case was difficult. The patient’s anemic 
appearance and history of temporary tropical residence at once 
suggested uncinariasis. Study of the stools confirmed the suspicion. 
It is believed the disease was of long standing, and dated back to 
the patient’s residence in North Carolina. 

Typhoid fever, suggested by the enlarged spleen, temperature 
curve, and nose bleed was early excluded by repeated Widal tests, 
and subsequently by the course of the illness. 

Malarial cachexia, suggested by enlarged spleen and profound 
anemia, was excluded by examinations of the peripheral and 
splenic blood. 

Piroplasmosis was strongly suggested by the enlarged liver and 
spleen, scabies and dry skin, severe anzemia, and recurring attacks of 
fever. It was positively excluded by examinations of splenic blood. 

Lymphatic tuberculosis was excluded by the fact that the glands re- 
mained firm and discrete. No adhesions to the skin or other adjacent 
structures occurred. The tuberculin test was not used. Removal 
of a gland during life was frequently urged, but not permitted. 

A provisional diagnosis of Hodgkin’s disease was made several 
weeks before death. It rested upon the history of an operation for 
enlarged cervical glands in February, 1904; the presence of firm, 
discrete, movable, painless glands in the left side of the neck, in 
the left axilla, and in the groins; the subsequent appearance 
of similar glands in the right side of the neck; the dulness 
beneath the left clavicle and left half of the upper portion of the 
sternum, which was believed to be due to enlarged mediastinal 
glands (verified by autopsy); and the typically relapsing type 
of fever. ‘The autopsy findings and the histological study of tissues 
made the diagnosis conclusive. 

I am indebted to Drs. James Carroll and H. H. Donnally for 
careful study of tissues and specimens sent to the laboratory. 

Conciusions. Hodgkin’s disease shows histological changes 
peculiar to itself, as found by Reed, Longcope, and others. 

The easiest and surest method of diagnosis lies in the remoavl 
and histological study of a diseased giand. It may be impossible 
to make a conclusive diagnosis during life in any other way. 

Glandular tuberculosis may be excluded by the tuberculin test. 
Some cases are characterized by a typically relapsing fever. 
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BACTERIOLOGICAL FINDINGS IN FIFTEEN CASES OF EPI- 
DEMIC CEREBROSPINAL MENINGITIS, WITH SPECIAL 
REFERENCE TO,THE ISOLATION OF THE MEN- 
INGOCOCCUS FROM THE CONJUNCTIVA 
AND FROM THE CIRCULATING 

BLOOD. 


By G. Cansy Rosrnson, M.D., 


RESIDENT PATHOLOGIST, PENNSYLVANIA HOSPITAL, PHILADELPHIA. 


(From the Ayer Clinical Laboratory, Pennsylvania Hospital.) \ 


Durine the recent epidemic of cerebrospinal meningitis in 
Philadelphia there were in the wards of the Pennsylvania Hospital 
15 cases of that disease from which the diplococcus intracellularis 
meningitidis was isolated. ‘Three of the cases occurred in 1904, 
while the remaining 12 were seen during the late winter and spring 
of 1905. All of these cases were quite typical clinically, and this 
phase of the disease will not be here generally considered. ‘The 
bacteriological findings of these 15 cases are tabulated in the 
accompanying table. 

The organism isolated from these 15 cases of epidemic cerebro- 
spinal meningitis was practically the same in all cases. As seen 
in the exudates obtained by lumbar puncture and at autopsy from 
the central nervous system it was always in pure culture and 
appeared as a medium-sized or fairly large biscuit-shaped diplo- 
coccus somewhat irregular in size. It sometimes occurred in 
tetrads and small groups. Definite chain formation was never noted. 
‘The organism was usually found both within and outside of the 
polymorphonuclear leukocytes. Of the eleven times in which the 
position in regard to the leukocytes was noted, the organism was 
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seen entirely intracellular but twice. The number of organisms 
present in the exudates varied somewhat, although in only three of 
sixteen cases were many seen. Eleven times their number was 
noted as few, and in two cases none were seen at first examination, 
although cultures were positive. In one of these cases the organism 
was found after incubation of the exudate at 37° C. for twenty-four 
hours. It was observed in several cases that by this procedure the 
number of organisms present in the exudate could be increased. 
The proportion of intracellular to extracellular organisms was 
apparently increased by incubation, suggesting that phagocytosis 
by the leukocytes continued in vitro. 

The organism always entirely or partially decolorized by Gram’s 
method in the exudates. In twelve the decolorization was complete, 
while in five it was described as partial. In the latter cases the stain- 
ing was usually quite irregular, some organisms losing their stain 
while others retained it. Similar results were found in the organisms 
from culture. 

Capsular staining was not systemaiical!y carried out, but in a 
few instances the failure to find capsules was noted. 

Coverslip preparations from cultures showed a medium-sized 
biscuit-shaped diplococcus, sometimes occurring in tetrads, never 
in definite chains, entirely or partially negative to Gram’s stain. 

On culture media the organism gave the following characteristics: 
Plain agar-agar. After twenty-four hours at 37° C. there is a 
rather delicate gray, sharply defined, raised pearly translucent 
thin-edged growth, which often has a slightly milky appearance in 
the thicker parts. The growth often takes place only along part 
of the streak of inoculation, and small gray, round, discrete colonies 
2 to 5mm. in diameter may develop along the streak. No difference 
is to be made out between the appearance of the twenty-four-hour 
and forty-eight-hour-old culture, as a rule, but after four to six 
days drying can be noticed. ‘The edges of the growth then usually 
take on a rather characteristic wavy, laminated appearance. A 
moderately delicate growth takes place in a stab culture. ‘The 
addition of glucose to the agar increases the luxuriance of the 
growth. No gas is produced in glucose agar stab cultures. ‘The 
growth extends over the surface of the glucose agar slightly. On 
human blood agar the growth is more certain and more luxuriant 
than on plain agar. Here separate colonies are apt to form along 
the streak of inoculation. On Loeffler’s blood serum there is seen 
a rather abundant gray, moist, raised growth. Bouillon is slightly 
clouded and a small sediment, which increases in size with several 
days’ incubation, is seen. No pellicle formation is noted. Litmus 
milk is not altered, although coverslip preparations of the cultures 
show growth to have taken place. No growth takes place as a 
rule in gelatin at room temperature. A very delicate growth 


| 

i] 

| 

} 


605 


4 
a 
a 
< 
= 
n 
° 
& 
= 
n 
° 


O[PPIU SLI 
pus poolq 
SJUNUIWIOD 
‘q woy 
snqj@ snoine 
seuaZ0Ad 
qq311 pus o}epnxe 


Aqouaied 
JO 
813190 
peuydsoiq 
andy 


*Asdoqne 38 s3ut 
-puy [Bol Bg 


*Asdoyne 


“BOI 
OSBISIP Ul 

sainjound 


*soqyA004 No] ‘Ur 
‘d sv sa} A004 
-nuouow Bas Auvar 
SB 
ping 


*£19A000Y 


‘Sy 


BSOU 


UOT} 
-Bsuspuod jo JO}BAL 
YIMOIZ 917311 
| B PUB UT ‘WUT 


| 
| 
| 
| 
} 


"2010 
| -SIp pus 
| ‘YJMOIZ 


paz|s-pood pool, 
| | 


AP YstMoy 

XO 

poo]q 

-uod Aq Bur 

-19A00 ATIBOU GIMOIS 
@AISUO}X9 


1B] Z poolq 

poolg 


*saqn} [|B UO 
| [BWIS 


*pasn saqny F JO 
Z UO 
MO 


OUON | 


‘u ‘at ‘d 


4004 
JO 19000 
jo soquinu ‘sired ut 
{0000 
-u00 sd} A004 NI MOF V 


-B30U 
-B39U 
-B11UT 100000] 
-dyjp 


BIIO} 


OU 


UIBID UT 


| sured uy 10000 


4q sured 
| ‘19000 
[[BUIg 


‘0 
48 sinog ‘ping 
[eurds wou 


“ping 
SU T[SIBAOD 


ON | 


| PING OAT 
| 


Suypueys uo punoy | 


| 
“pesur 
-1n} 09 


| 
punoy 
08 
ON 


piq | 
-1n} ZT 


| -ourjsod paAoules 


-OBIBYO PUB JUNOUTY | 


“ping 


‘IBETD 0Z 


PAs [[BUIS PIq 
$% 


‘pring 


(a) 


que (p) 


(9) 
(q) 


einjound 


‘asBasip 
jo ABq 


S06T 
‘9 


#061 
| g 


ABN |Z 


| 
‘9 


jo 


| 
| 
| 
| 
| | 
| 
} 
| 
| 
| 
| 
| a poet 
| N Ss 
Sig 
| & H 
| 


Aq oan 
-B39U | 
Ajyensn ‘ping piq | 
“8008 
| = |B Buymogs ‘ping } 
| Aq | 
| poojq jo ‘190000 “ping 


} 
pouyeures 
9IN}[ND 
| ‘10UIN) oyUaTds | 
| pus JO 

Apnoyo ‘sues 

-10 [[8 JO 

| 

| ‘uywiq JO 

| 

| 


78 

94019 OUIOS - N BBOD [[BUIS 

ppnjs | ‘sized ut euros ‘19900 ping ‘piq 


UIBIDH UT 
ua03 
| Ajrvad | -o[drp ‘ping Ax 


N 
& 
= 
2 
= 
= 
o 


UIBIDH Ut 
ureys 
| pUB UT 10000 
| “IOJOUIBIP UT | JayIBI JO 
| Z 0} UT | -UINU [[BUIS 3B 


ROBINSON 


ainjound 


-puy [Bol 8g punoy suolse’T yeayds uroyy | wou 


606 


| | 
| | 
| | 
| 
| 
{ | 
| 
| } 
| | 
| 
| 
| 
Ass 
| | 88 
| 
ff 


607 


= 
< 
o 
= 
a 
° 


9 pourear 
8,j18eq PUB 

uyeiq JO 

oqn} 

pooiq 34341 
Wo snoeins 

pus 


sauaZoAd 


*pioo 

‘uyeiq JO asBq *poojq 
8.41804 WO 


“Asdoyne sZut 
-puy [Bol 


‘£sdoine 
“WIP off 
1838 
pus 0} ping 
jo 
Aq 
[snsn 94} Ul 


| 
| SBM 
| 


{ 


MOUS 
: urejd pues osoon[s 


UT 
} 

Uy g-z | 


*yo0000|dIp 


943 jo | 
uo eqn} uo *) off | 
uo poised 


*punoy 
ou 
sq oanesou 
-B1]X9 OULOS PUB -B1} 


*sAOUDIY PUB IOAIT 
JO Apnojo 
eynoe pus 

By jo uons 


eynoe 

| pus JO 


*ssuny JO 


| 


| 


‘£sdoqne 
4B punoj 


78013 UMOIS | -SUBI}TUIES 

| SBA | JO YIMOIZ JUBpUNnqY 
qydooxe 

‘sep pus 

‘pg uo soln) | 
pooyq : 7020003 
| 
{1838 esoon[s pus 
poojq uo Asp 
UO 


“Ul 


UL Uses 
pedeys 
‘19000 


18 
asoon[3 
pus 1838 poojq ‘uns 
uo 


| 
| 


*qiBap 6T 
| “19000 
| 
quarnand 
Uo pus 
SdI[s19A09 ‘poo(q Zur 


Aq 
-[9081}X9 puB 


JO UT 
podeys 


ABIZ JO | 
dequinu poorg | 


olf 
78 sinoy ‘ping 
[vurds wo 


wou 


| 


“png piqiny 


OC 


‘pra 


pr 


“ping 


OF 


d 


-}INISIQ OBIBl MOJ | ISOUITB ¢ 


| 
| 


(q) | 


pz (8) | ‘6 ABW 
| 


| 


| 
| 
‘OsBASIP | O18 
jo seq | Jo 


N 


| 


vou, 131, no. 4.—aprin, 1906. 


|| 
5 
i 
40 | 


Z 
a 
z 
= 
= 
= 
a 
= 
Zz 
Z 
= 
= 


608 


PUB -BI} 
podwys 
MOUS JO 
eseq 38 snd pure ‘sud 
Yel ator 
pPauTeures 
X9}100 puB 
Wooly | 
oq} 
wou snd000 
poze, | 
| 


0} pores 
‘ 
-12A00 84} JO 
Uy Uses Aq 
pus 1p 
padeqs-jinosiq Ma B 
X9}I00 [BIGQII00 
pus uleiq jo 
‘poolq 
BOs, | 
soues0Ad 


-puy 


| jo Buyjoms Apnojo 


pus 
JO 


‘1001n} 


‘syrqouoiq 
quafnind 
-noudoqouoiq 


jO 

‘soupIy pus 

jo Apnojo 

pus uonsesnoo 


| 


Asdoyne 
eq} pus 
-uod juatnand B 


aswasip Jo UO | 


Joye 
euo Asdojne : yywoq 
VSBASTP 
419 pus pz uo 


SAINI[ND poolg | Jaquinu poolg 


4q 
|-up pedeqs | ping 
| 


-SUBI} ‘ABIZ | 


| 
| 
| 
| 


‘£sdojne 
48 punos 


| 


| 
| 
| 
| 
| 


‘0 
48 sinog ‘ping 
Teulds sainqing 


| 
| | | 
| | 
| 
| | | 
| 
| 
| | 
| 
| 
i 
| 
: 
| 
| | 
: 
S 
} 
| 83 
sa. 
As" 
| 
| | 
ii 
it 
| 
| 


ROBINSON: EPIDEMIC CEREBROSPINAL MENINGITIS 609 


without liquefaction of the medium was noted in seven of the 
twenty-seven strains grown. 

It is apparent that our organism in all cases coincides quite 
definitely with the organism described by Weichselbaum and his 
followers, as the diplococcus intracellularis meningitidis. Chain 
formation, capsules, and Gram staining, claimed for it by Jaeger 
and others, were never noted. 

The character of the cerebrospinal fluid from which the meningo- 
coccus was isolated was noted in fifteen instances, sometimes more 
than once in the same case. It was described as milky or thinly 
purulent in nine instances, slightly turbid in three, and clear three 
times. In all the cases showing a clear fluid the lumbar puncture 
was made late in the disease, on the nineteenth, twenty-sixth, and 
forty-seventh days, respectively. When the spinal canal was tapped 
several times the fluid was seen to become clearer as the case pro- 
gressed. 

Of the seventeen spinal fluids from which the meningococcus was 
grown, thirteen were withdrawn during the first seven days of the 
disease. In the latest case the organism was isolated from spinal 
fluid obtained on the forty-seventh day of disease. ‘This case, 
No V. of the above table, was a girl aged three years, who entered 
the Pennsylvania Hospital, service of Dr. J. A. Scott, on the second 
day of her illness, February 20, 1905. She had a typical attack of 
epidemic cerebrospinal meningitis. Lumbar puncture on the 
second day of her disease showed slightly turbid fluid, from which 
the meningococcus was isolated. On the forty-seventh day 30 c.c. 
of a clear, water-like fluid was obtained by lumbar puncture from 
which the meningococcus was again isolated. Fluids obtained on 
the fifty-seventh and seventy-third days were clear except for 
blood tinging of the former, and both were negative for meningo- 
cocci. ‘This case presents evidence that late in the disease the 
meningococcus may be present without the accompaniment of a 
purulent exudate. The organism is not frequently found so late 
. In the disease. In von Lingelsheim’s 138 cases, positive for the 
meningococcus, from only six was the organism isolated after the 
twentieth day. He reports isolating the organism from lumbar 
puncture fluid on the forty-ninth and twice on the sixtieth day. 
Weyl isolated the meningococcus from fluid obtained by lumbar 
puncture on the forty-ninth day. 

The amount of the fluid obtained by lumbar puncture from 
which the organism was isolated measured from 2 to 60 c.c. It 
averaged 193 c.c. For the purpose of isolating the meningococcus 
from the exudate Loeffler’s blood serum, as suggested by Council- 
man, Mallory, and Wright, was found to be the most certain. 
Blood agar, hydrocele agar, and glucose agar were also used. The 
growths on the cultures from the exudates were described as abun- 
dant in 11, scanty in 3, and absent in 1 of the 15 inoculations where 
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this point was noted. The number of organisms seen in coverslips 
was not always an indication of the luxuriance of the growth obtained, 
and the organism from some cases grew apparently with much 
greater ease than from others. The organism isolated from Case 
XII. was persistently difficult to grow. The first lumbar puncture 
showed in coverslips a few medium-sized cocci and some biscuit- 
shaped diplococci, negative by Gram stain. Cultures on blood- 
serum, blood agar, and glucose agar remained sterile after five days 
at 37° C. The second lumbar puncture on the thirteenth day of 
the disease contained organisms similar to those in the first. Several 
loopfuls of the fluid were transferred to glucose agar and blood agar, 
but these tubes remained sterile five days at 37° C. Later a large 
mass of purulent sediment was smeared over a glucose agar tube. 
After three days at 37° C. an abundant growth of typical meningo- 
cocci occurred. At the autopsy cultures from pus at the base of 
the brain remained sterile, although coverslips from it showed a 
few indefinite Gram-negative diplococci. One of the blood cul- 
tures in this case, to be spoken of later, showed a diplococcus in 
coverslips, but no growth could be obtained from it. 

The bacteriological findings from the six autopsies obtained in 
the seven deaths that occurred in the series show the meningococci 
isolated from the central nervous system in four cases. In the two 
negative cases it was obtained only in coverslips, but from both the 
organism was obtained in pure culture from the patient during life. 
Four times the heart’s blood remained sterile, once it showed the 
presence of B. coli communis, and in one case the meningococcus 
was obtained from it. In one case the meningococcus was obtained 
together with B. coli communis from the middle ear, and in 
another it was seen in coverslips from the pus of a purulent 
conjunctivitis. 

In five of the six autopsies acute bronchopneumonia was found, 
and from all the ordinary pyogenic cocci were isolated; the menin- 
gococcus from none. 

THE PRESENCE OF THE DipLococcus INTRACELLULARIS MEN- 
INGITIDIS IN THE CiRCULATING BLoop. The organism has been 
isolated from the blood during life in a comparatively small number 
of cases. Gwyn, in 1899, was the first to obtain positive results, 
when he grew the meningococcus from the blood of a typical case 
of meningitis complicated by arthritis. His positive culture was 
made on the fifth day of the disease, and the day before the patient 
died. 

Salomon, in 1902, isolated the same organism twice from a 
patient suffering with meningitis complicated by arthritis. His 
successful cultures were made on the eighth day of the disease and 
again four weeks later. 

Warfield and Walker grew the organism from the circulating 
blood of a patient suffering from endocarditis. Death took place 
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ten days later, and they obtained the diplococcus again at autopsy 
from the vegetations on the heart valves. 

Lenhartz, in his article in Nothnagel’s System of Medicine, 
reports one case where the blood taken six hours before death 
showed the presence of the meningococcus and the streptococcus. 
In a later communication this author mentions another case in 
which he succeeded in isolating the meningococcus from the cir- 
culating blood. 

Méller, in 1903, reported his findings concerning the meningo- 
coccus in the blood withdrawn the day before death. In this case 
the description of the organism is meagre, but the findings are 
accepted as correct by Weichselbaum. 

More recently Martini and Rohde succeeded in isolating the 
meningococcus from the circulating blood on the second and fourth 
days of the disease in one case. Lumbar puncture was also positive 
for meningococci.’ 

In all these cases the organism corresponded practically exactly 
to that described by Weichselbaum and Albrecht and Ghon. 

A number of investigators have reported negative results from 
their attempts to isolate the meningococcus from the blood. Thus 
White reports eight negative cases in which methods similar to 
those employed by successful workers were used. Bettencourt and 
Franca, working in the Lisbon epidemic, report six negative cases. 
Councilman and his co-workers, after making cultures from the 
heart’s blood of 35 cases at autopsy unsuccessfully, conclude that 
the meningococcus does not enter the general circulation. 

Blood cultures were made from the circulating blood in 4 of our 
cases. From 1 of these cases three cultures on the second, sixth, 
and eighteenth days of his disease were made, the last being on the 
day before death. In the first blood culture 18 c.c. of blood from 
the arm vein were distributed between one flask containing 250 c.c. 
of glucose bouillon and three flasks containing 100 c.c. of bouillon 
each. The glucose-bouillon flask became contaminated, but after 
six days incubation at 37° C. the other flasks showed clouding and 
darkening of the blood on the bottom. Coverslips from two of 
these flasks were negative, but from one there were found a few 
medium-sized biscuit-shaped diplococci in small clusters. None 
were seen in Gram-stained smears. Cultures made from the flask 
on blood agar and glucose agar remained always sterile. ‘This 
blood culture was taken from the case mentioned above where the 
meningococcus was grown only once with much difficulty from 
the cerebrospinal fluid, and where another lumbar puncture and 


! Since the completion of this paper the work of Elser (Journal of Medical Research, 1905, 
vol. xiv. p. 89) has appeared. He made cultures from the blood of forty-one cases of epidemic 
cerebrospinal meningitis, using a mixture of ascitic fluid and plain bouillon as a medium, 
and isolated the meningococcus from ten of the cases. 
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the exudate about the central nervous system at autopsy failed to 
show the organism except in coverslips. 

In a second case two negative blood cultures were made on the 
second and sixth days of the illness, 8 c.c. of blood being used in 
each culture and put into three and four flasks, respectively, con- 
taining 250 c.c. of bouillon each. Death occurred on the eighth day 
of the disease. 

In a third case a blood culture made on the third day of the dis- 
ease failed to show the meningococcus. Ten c.c. of blood were 
withdrawn and distributed between three flasks containing 250 c.c. 
of bouillon each. 

In the fourth case 18 c.c. of blood were withdrawn from the arm 
vein and put into two flasks containing 250 c.c. each and one con- 
taining 100 c.c. of bouillon. After incubation at 37° C. for forty- 
eight hours one flask containing 250 c.c. of bouillon and the 100 
c.c. flask showed signs of growth, and coverslips from them showed 
a number of rather large, definite, biscuit-shaped diplococci, nega- 
tive by Gram. Cultures were made on Loeffler’s blood serum and 
blood agar from these two flasks, and from each was obtained a 
pure growth of the diplococcus intracellularis meningitidis. It 
was a biscuit-shaped diplococci sometimes in tetrads, partially 
negative by Granr, which grew on all media identically with the 
cultures described above and corresponded in all respects to the 
organism isolated from the spinal fluids of this and the other cases 
studied. 

The case was that of J. D., aged twenty-three years, colored, 
house servant. He entered the service of Dr. Morris J. Lewis 
April 13, 1905, in an unconscious and delirious condition during 
the second day of the disease. His family and past history were 
negative. He had had no ear disease nor injury to head, nor had 
he suffered from a cough or a cold. His present illness began April 
11th, two days before admission to the hospital, with severe head- 
ache, which came on after work and prevented him from sleeping. 
He vomited several times, but had no convulsions and lost con- 
sciousness about fifteen hours after onset. On admission he pre- 
sented a fairly typical picture of epidemic cerebrospinal meningitis. 
His head was slightly retracted and the patient cried out whenever 
it was brought forward. Beginning herpes seen on lips. Kernig’s 
sign present, knee-jerks absent. A few indefinite doubtful spots 
were seen on abdomen. On April 14th, third day of disease, the 
patient could answer questions but seemed a little confused. Leuko- 
cytes 40,000. A lumbar puncture was made and 5 c.c. of a thinly 
purulent fluid were obtained, which showed the presence of the 
meningococcus. On April 17th, on the day when the successful 
blood culture was obtained, a purulent conjunctivitis was noted. 
Cultures from the pus failed to show meningococci. The patient 
improved steadily from time of admission, and on April 27th 
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seemed on the road to recovery. His knee-jerks had returned and 
the rigidity of his neck had largely disappeared. On this day, 
however, the sixteenth of his disease, erysipelas of the face was 
noted. It gradually spread over the back, neck, and face. The 
patient died on May 4th, the twenty-fourth day of disease. Before 
death no nucal rigidity could be noticed. His temperature during 
a large part of his illness was subnormal, but took on much irregu- 
larity after the erysipelas set in, ranging from 97 to 103°. Autopsy 
performed by Dr. Longcope nineteen hours after death. 

Anatomical Diagnosis. Subacute cerebrospinal meningitis, con- 
gestion of lungs, cloudy swelling of liver and kidneys, acute splenic 
tumor, erysipelas. 

The examination of the brain showed a slighi flattening of the 
cerebral convolutions. The dura mater was delicate. ‘The ves- 
sels over the cortex were much injected and in places the pia mater 
had a slightly milky appearance. This was most marked about 
the base, and over the cerebellum and corpora quadrigemina there 
was a definite accumulation of thick sticky yellow pus. The ven- 
tricles were not distended, but contained a little turbid fluid. Upon 
opening the dura mater of the spinal cord the vessels of the pia 
mater were found to be somewhat injected. ‘The subarachnoid 
space was partially obliterated by delicate, soft, fibrous adhesions, 
especially in the lower dorsal region. There was no purulent mate- 
rial to be seen in the subarachnoid space, and the cord itself was 
well preserved. 

Cultures were made at autopsy from heart’s blood, base of brain, 
and from spinal cord, and from all definite cultures of the meningo- 
coccus were obtained. Agar plate and blood-agar tube cultures 
were made from the heart’s blood. The former remained sterile 
after several days’ incubation. After incubation for twenty-four 
hours at 37° C. it was noticed that the blood agar was contaminated, 
but quite distinct from the colonies of contamination there was a 
number of minute delicate discrete colonies, coverslips from which 
showed a rather large biscuit-shaped diplococcus partially negative 
by Gram. On subcultures this organism was identical to the men- 
ingococci isolated from the brain and cord of this and other cases. 

This was the only case of the six which came to autopsy that 
showed the meningococcus in the heart’s blood. 

A review of the work done upon the subject of the presence of 
the diplococcus intracellularis meningitidis in the circulating blood 
shows a comparatively small number of the attempts at cultivation 
of the organisms from this source to be successful. This naturally 
leads to the conclusion that the organism is an occasional invader 
of the circulating blood; a similar position held by many concerning 
the typhoid bacillus and the pneumococcus when these organisms 
were first being isolated from the circulating blood. Perhaps 
improved technique and a larger collection of cases will show epi- 
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demic cerebrospinal meningitis to be a true bacterizmia in prac- 
tically all cases, as has been shown in regard to typhoid fever 
and pneumonia, but at present the former view that the organism 
is only an occasional invader of the blood seems all that is justified. 
That the meningococcus may be more than an agonal invader of 
the blood is shown by the cases of Salomon, who isolated the organ- 
ism both early and late in the same case from the blood; of Warfield 
and Walker, when the patient lived ten days after their successful 
blood culture, and appeared to have suffered from a disease caused 
by the meningococcus. Martini and Rohde’s, where the organism 
was isolated on the second and again on the fourth day of the dis- 
ease, also bears on this point, and our case, where the patient 
became much better in the time between the successful blood cul- 
ture and the autopsy, where the organism was again isolated from 
the blood, makes it evident that other than agonal invasions of the 
blood occur. In the case where the organisms were obtained in 
coverslips only from the bouillon flask it was ftom the first and not 
from the last blood culture that this was done. In the cases of 
Gwyn, one of Lenhartz and of Méller, however, the successful 
blood cultures were made shortly before death. 

THe OccuRRENCE OF THE DipLococcus INTRACELLULARIS 
MENINGITIDIS IN THE ConsuncTiva. That purulent conjunctivitis 
occurs as a not infrequent complication of epidemic cerebrospinal 
meningitis has been noted by a number of observers. Thus, Coun- 
cilman and his co-workers observed it ten times in 111 cases. Davis 
considers it a very common symptom, and found conjunctivitis 
present eight times in 31 cases of meningitis examined. Bacterio- 
logical examinations of purulent conjunctivitis complicating menin- 
gitis has been but seldom reported. Fraenkel reports the isolation 
of the meningococcus from 3 cases of conjunctivitis, and Haglund 
from 1 case, but the descriptions of the organisms in all these cases 
varies in some important details from Weichselbaum’s description. 
Weichselbaum and Albrecht and Ghon consider that the organisms 
isolated by the two-mentioned investigators are not identical with 
the meningococcus of Weichselbaum. Wintersteiner reports a case 
of ophthalmia arising in the course of a case of meningitis. In 
coverslips from the eye an organism identical morphologically 
with the meningococcus grown from the spinal fluid was found. 
Weichselbaum studied Wintersteiner’s preparations, and although 
no cultures were obtained, he considers the finding positive. Win- 
tersteiner thinks the infection occurred as a metastatic process. 
Councilman and his co-workers report one negative culture from a 
conjunctivitis. 

In our series of cases cultures were taken from the conjunctiva in 
three cases during life and from another case at autopsy. Two of 
the cases showed a purulent conjunctivitis, and from one of these 
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cases the meningococcus was grown. The other cases failed to 
show the organism. 

The successful case was that of J. B., colored, porter, aged 
twenty-two years. Entered the hospital, service of Dr. Arthur V. 
Meigs, February 25, 1905, in the third day of his illness. Family 
and past history negative. The present illness began February 
23d, two days before admission, with a sore throat in the morning, 
which did not keep him from work. He had a severe headache all 
day, however, and was restless and moaning during the night. At 
noon of the day before admission the patient became wildly delirious 
and remained unconscious up to time of admission to the hospital. 

Physical Examination. 'The patient was a wildly delirious man, 
talking and shouting incessantly, and pitching about the bed. His 
arms and neck were rigid. Pupils were equal, dilated, and appar- 
ently sometimes irregular, but responded slightly to light. Left 
eye sometimes pointed independently outward. No facial paralysis 
was noticed. Heart and lungs were negative. Pulse soft and full, 
spleen not palpable. Abdomen negative. Kernig’s sign was posi- 
tive. No spots were seen on skin. On the day after admission, 
fourth day of disease, a large mass of herpes appeared on lips. 
Respiration quickened and there was noted a slight impairment of 
resonance and distant breath sounds with a few minute crackles 
at the right base posteriorly. On February 28th, sixth day of dis- 
ease, a marked purulent conjunctivitis in both eyes was observed. 
On the following day the patient died. During his illness his tem- 
perature varied from 992° to 1012° until the day of his death, when 
it rose rapidly to 106°. 

Cultures were made on February 28th from the purulent con- 
junctivitis of the left eye on blood agar and blood serum. On the 
former, after eighteen hours at 37° C., there was a large growth 
which toward the bottom appeared as moist, raised colonies, some- 
what irregular in shape, about 1 mm. in diameter, between which 
lay very minute colonies. At the upper part of the tube the growth 
was composed of many very minute colonies, closely packed. 
Coverslips from the tube showed biscuit-shaped cocci in pairs and 
tetrads and singly. Nearly all the organisms decolorized by Gram, 
but a few short stubby bacilli and perhaps some cocci in chains 
were seen stained by Gram. On the blood serum a large growth 
composed of moist, confluent colonies below and whitish-gray, 
discrete, small or minute colonies above, were seen. Coverslips 
were similar to those from blood agar. 

In subcultures the diplococcus intracellularis meningitidis was 
obtained in pure culture and grown on the various culture media. 
It corresponded exactly to the organisms obtained from the spinal 
fluids of other cases and to the organism obtained from the lateral 
ventricles of the brain of this case at autopsy. This meningococcus 
never showed any of the characteristics which Lord ascribes to the 


616 ROBINSON: EPIDEMIC CEREBROSPINAL MENINGITIS 


micrococcus catarrhalis. The colonies did not increase in size 
after several days on agar, but became thin and dry in nine days. 
The growth on agar was always quite delicate and never showed 
mortar-like coarsely granular colonies with irregular margins. 
The growth was quite delicate throughout and did not occur at 
room temperature in gelatin. 

At the autopsy of this case, which was performed ten hours after 
death by Dr. Longcope, there was found acute cerebrospinal lepto- 
meningitis, acute bronchopneumonia with purulent bronchitis, 
acute splenic tumor, cloudy swelling of liver, congestion and cloudy 
swelling of kidneys, and inflammation of the Gasserian ganglion. 

Over the surface of the brain there was a considerable quantity 
of yellowish-gray purulent exudate beneath the pia mater, which 
gave it a mottled appearance. ‘This exudate lay principally along 
the bloodvessels and was especially marked over the cortex and 
basal nuclei, pons, and anterior surface of the cerebellum. The 
ventricles were slightly dilated and contained thick reddish-gray 
pus, from which the meningococcus was isolated. Meningococcus- 
like organisms were found in coverslips from the left conjunctiva, 
and from the pus at base of brain. 

Resume. In a study of 15 cases of epidemic cerebrospinal men- 
ingitis the organism isolated from the spinal fluid, circulating 
blood, pus from the conjunctiva, and from the central nervous sys- 
tem at autopsy, agrees in all respects to the diplococcus intracellularis 
meningitidis of Weichselbaum. It was isolated in pure culture 
from the spinal fluid of the 14 cases in which lumbar puncture was 
performed and is to be considered the causal agent in all the cases. 

This organism was obtained from the circulating blood of two of 
the four investigated cases, but in one only did it grow on the 
various culture media. 

The organism is probably only an occasional invader of the cir- 
culating blood. It may be present in the blood for many days 
during the course of the disease, and does not occur only as an 
agonal invader of the blood. 

The diplococcus intracellularis meningitidis may occur in the pus 
of purulent conjunctivitis, a complication not infrequently seen in 
meningitis. It was isolated from one of the two cases which showed 
this complication in our series. 

Secondary lung infections with pyogenic organisms are frequent, 
and a terminal bronchopneumonia was found in 5 of the 6 cases 
that came to autopsy, all of which showed the presence of pyogenic 
cocci. 

I wish to express my thanks to Dr. Arthur V. Meigs, Dr. Morris 
J. Lewis, and Dr. J. Alison Scott for placing their clinical material 
at my disposal. I also wish to acknowledge my indebtedness to 
Dr. Warfield T. Longcope, under whose direction the work was 
done, for much helpful advice. 
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A CASE OF PRIMARY THROMBOSIS OF THE LATERAL SINUS, 
RUNNING ITS COURSE WITH OPERATION, AND AT NO 
TIME HAVING ANY INVOLVEMENT OF THE 
MIDDLE EAR. 


By Frank M. CunnincHaM, M.D., 


LATE HOUSE SURGEON TO NEW YORK EYE AND EAR INFIRMARY; SURGEON TO EAR, NOSE, 
AND THROAT DEPARTMENT, CITY HOSPITAL, MACON, GA. 


Mr. H., aged twenty-eight years, occupation stable manager, 
single. Family history negative. Physical examination: heart nega- 
tive; lungs, small area of flatness (almost dulness) at base of right; 
exaggerated tubular sound at left apex. 

January 7th. Patient complained of severe headache, pains in 
the back and legs, the pains in the legs being so severe that they 
were almost cramped, showing a decided spastic contraction. 
Temperature, 102°; pulse, 84; respiration, 16 to 18. 

Diagnosis. La grippe. ‘Treatment: Mercurial purgation in the 
form of calomel } grain every fifteen minutes until eight doses were 
taken. Half-ounce Epsom salts following morning; also a com- 
bination of quinine sulphate, phenacetin, and caffeine citrate. 

Result. ‘Temperature somewhat controlled and pains relieved. 
For three or four days patient felt much better, although there was 
some slight elevation of temperature during the afternoon or even- 
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January 12th. The temperature shows a decided tendency to 
remit. There was on this day a chilly sensation followed by a sharp, 
sudden rise of temperature. The chart shows fluctuation between 
98° and 104°. ‘The headache, which had disappeared, now re- 
turned with increasing violence, being most severe over the frontal 
region. ‘The lung condition was carefully watched and showed no 
change. Heart action good, the pulse rate never increasing in pro- 
portion to the rise in temperature. ‘The respirations never were 
over 16 to 18 to the minute. The remissions of temperature were 
interpreted as strongly indicative of malarial infection. Repeated 
and persistent dosage with recognized remedies for this trouble 
failed to affect the condition, although the patient was thoroughly 
cinchonized. (It is proper to state, however, that examination of the 
blood failed to show the presence of the plasmodium of Laveran). 
The pain in the head, which had been most severe in the frontal 
area, became more diffused and involved the right parietal region, 
extending over the right side and affecting even the region of the 
occiput. ‘These symptoms with such variations in temperature, 
the chilly sensations, and a dull, yellow apathetic appearance in- 
spired a suspicion of the presence of a thrombus in one of the cere- 
bral sinuses. A careful and thorough examination of the ear showed 
a positively normal condition of the middle-ear structures. ‘The 
tympanic membrane: had the usual dull, gray lustre of a normal 
drum, with the various anatomical outlines distinctly, accurately 
visible. Careful palpation over the mastoid area evinced no point 
of tenderness on pressure (antral or tip). There was no pain when 
pressure was made over the point of exit of the mastoid emissary 
vein. ‘The symptoms continued for several days with varying 
degree of severity, apparently unaffected by the medication which 
had been ordered. 

16th. ‘The persistence of symptoms of fluctuation of temperature, 
with accompanying chilly sensations, induced the conviction that 
we were dealing with a process of septic nature. Repeated examina- 
tions of both ears showed no pathological condition. At no time 
during the course of the disease did the patient feel any pain, ten- 
derness, or discomfort in the ear proper. At the examination on 
this day, however, on careful palpation of the mastoid area, a small 
spot of tenderness was located directly over the lowest part of the 
tip cell (the area of pain on pressure being limited to a spot about 
the size of a pea). ‘The pain was not detected except on deep 
pressure, which indicated to us that the trouble was deep seated, 
and the pain was not felt on superficial pressure on account of a 
sclerosed cortex. A diagnosis of thrombosis of the lateral sinus 
was made and operative measures suggested for the relief of the 
condition. This advice was promptly refused. On account of the 
indefinite character of the symptoms and the difficulty of localizing 
these symptoms to the sinus as a definite focus of the infection, 
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operation was not insisted upon at this time, though we felt that 
we had located the seat of trouble and accordingly were anxious 
to meet this most seriously urgent condition as early as possible. 

20th. Symptoms unchanged. Pain area, although not changed 
in size, was becoming more acutely sensitive on pressure. Head- 
ache most severe, involving frontal, parietal, temporal, and base 
of occipital regions. Operation again advised: and accepted. The 
patient was transferred to the hospital. The mastoid area was 
shaved and prepared in the usual manner. A bichloride compress 
(1:5000) was applied for three hours. 

21st. Operation; gas and ether. A curved postauricular incision 
was made, beginning at a point directly over the centre and on a 
level with the lowest point of the mastoid tip, extending upward 
about one-half inch back of the pinna fold, to a point on the level 
with the upper attachment of the auricle. A straight posterior 
incision was made one inch long, and on a level with the external 
auditory meatus. ‘The periosteum was retracted and the fibrinous 
attachments of the sternomastoid, trachelomastoid, and splenius 
capitis muscles severed from the mastoid tip with blunt curved 
scissors. A satisfactory exposure of the entire mastoid apophysis 
was thus assured. The usual steps of the classical mastoid opera- 
tion were carried out. Beginning at a point directly behind the 
spine of Henle, in the suprameatal triangle, a section of bone was 
removed with a gauge. Care was taken to hug the line of the poste- 
rior canal wall and only the superficial cortical structure was 
removed. ‘The cortex was hardened and was healthy. The sub- 
cortical cells showed no evidence of the presence of any active 
inflammation. Here and there an area presented, filled with a 
material which resembled granulation tissue, yet it could not be 
said with any great degree of accuracy that it was pathological in 
nature. As a matter of fact, it gave the appearance rather of diploeic 
structure, somewhat reddened and congested. The mastoid antrum 
was opened and it, with the aditus ad antrum, carefully examined. 
There was no evidence of disease in either structure. There was, 
however, some softening in the tip cell, and this area was thor- 
oughly curetted and cleaned. ‘The lateral sinus was uncovered for 
a small area, but the exposure was not sufficient to allow a satis- 
factory examination. ‘The shell-like bony covering forming the 
sigmoid groove in this area was then removed with curettes and 
forceps and the sinus uncovered from its knee through the descend- 
ing portion, almost to its turn upward, where directly beneath the 
tympanum it joins the inferior petrosal to form the jugular bulb. 
The vessel was blackened and had every appearance of an acute, 
diseased condition throughout the exposed area. In removing the 
bony covering at the knee it was seen that the vein wall had under- 
gone a softening, degenerative process. When an attempt was 
made to uncover the vessel in that area the tissues were easily torn, 
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the tributary vessels with which this area is pregnant and abundant 
invariably tearing the friable wall, and some hemorrhage resulted. 
The flow, however, in our judgment, was not as free as it should 
have been. Accordingly, after cleansing the field of operation with 
alcohol (95 per cent.) and sterile water, a bistoury was plunged 
into the vein and the wall incised along its anterior surface through- 
out its descending portion. The flow from above was profuse, so 
the distal end was plugged with iodoform gauze. The upward flow 
was obstructed by what was evidently a parietal thrombus. A 
curette was introduced and the lumen of the vessel carefully searched. 
(This is a practice which I do not now advocate, and in the light 
of later knowledge is in my opinion to be condemned as a dan- 
gerous and unscientific surgical procedure. The fact that the clot 
formation was not broken up and particles of the infected matter 
dropped into the circulation of the internal jugular, with a conse- 
quent septic process in the lung, and the formation of metastatic 
abscesses in other parts of the body, was an act of chance; and I 
take no credit to myself for having subjected my patient to this 
most uncertain element, even though he did make a recovery.) 
The wound was packed with gauze, using separate packings for 
each area, after the method suggested by Dench, of New York. 
One packing, a small narrow strip, was put into the antrum, which 
has not been infected from start to finish of the case; one strip into 
the area of the obliterated tip cell; and one, folded in the usual 
manner, into each of the sinus openings. The posterior incision 
was closed with sutures of silkworm gut. The original incision 
was not closed, the wound being left open to heal by granulation 
from the bottom. Recovery gradual, uneventful, and complete. 


THE LYMPHATIC DRAINAGE OF THE PHARYNGEAL TONSIL.’ 


By Grorce Bacon Woop, M.D., 


OF PHILADELPHIA, 


(From the Laboratory of the Wistar Institute of Anatomy.) 


To understand the drainage of the lymph from the pharyngeal 
tonsil it is necessary to briefly recall the arrangement of the sub- 
sternomastoid lymph glands and the retropharyngeal lymph glands. 
Theoretically and also practically the upper deep cervical lymph 
glands may be divided into two groups, the external or posterior 
group and the internal jugular group. Anatomically these two sets of 
glands can scarcely be separated, as they are closely related by posi- 
tion and are connected by numerous lymphatic anastomoses. ‘The 
glands of the internal jugular group receive the efferent lymph ves- 
sels from the superficial glands of the anterior part of the head and 
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neck and also some of the primary lymphatics from the organs them- 
selves. ‘The external or posterior group receive the efferents from 
the mastoid and occipital glands and from the various structures 
posterior to the median line of the head and neck. This group of 
glands is placed directly under the sternocleidomastoid muscle just 
below the top of the mastoid bone, the glands being quite numerous, 
although small in size. 

The retropharyngeal glands are one or more small inconstant 
structures placed between the posterior pharyngeal wall and the ver- 
tebral column, just below the body of the sphenoid bone. ‘They are 
situated on both sides, displaced one-half inch or more laterally 
from the median liné, and are bounded externally by the fibrous 
sheath surrounding the large vessels of the neck. ‘These glands re- 
ceive the lymphatics from the posterior part of the nasal fossa and 
the surrounding structures and also from the vault of the pharynx. 
According to Poirier the efferent vessels from the retropharyngeal 
glands pass to the internal jugular glands, but according to my own 
researches the drainage from the retropharyngeal glands is, pri- 
marily, to the external glands of the upper deep cervical group. 

The technique of injecting the pharyngeal tonsil was essentially 
the same as that employed in making the injections of the faucial 
tonsils." A mixture of Berlin blue and turpentine was injected with 
a very fine glass canula into the substance of the adenoid mass. After 
a lapse of a few hours the specimen was hardened in 10 per cent. 
formalin. I found it very difficult to inject the pharyngeal tonsil, 
because the delicate construction of this adenoid tissue permitted 
a rupture of the tonsil before there was sufficient pressure to make 
the injection fluid enter the lymph radicles. In about six trials I 
succeeded in getting only two good injections. 

In the first a small retropharyngeal gland was present and was 
deeply injected. One gland of the posterior group of upper deep 
cervical glands was also injected, but the connecting lymph trunk 
was not found. 

In the other the lymphatic vessel, after a careful dissection, was 
traced from its exit at the lower part of the pharyngeal tonsil to its 
entrance into a little gland of the posterior group of the upper deep 
cervical glands. ‘The route of this lymph vessel is as follows: 

Running posteriorly from the lower part of the pharyngeal tonsil, 
the vessel penetrates through the posterior pharyngeal wall entering 
the retropharyngeal‘ space; then it runs downward and outward 
just below the insertion of the rectus capitis anticus major and 
between this muscle and the bodies of the cervical vertebree; still 
running obliquely downward and outward, it passes beneath the 
sheath of the great vessels of the neck until it reaches a position 
almost opposite the posterior border of the sternocleidomastoid. It 
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then turns directly outward and enters one of the small glands situ- 
ated just below the tip of the mastoid along the posterior border of 
the sternocleidomastoid muscle (see illustration). 

The clinical importance of this bit of anatomy of the lymphatic 
system, of course, concerns childhood much more than it does adult 
life, because the pharyngeal tonsil is essentially an organ of early life. 
The origin of the infection of a cervical adenopathy, if seen in its 
earlier stages, may very often be determined to a certain degree by 


Dissection of the neck, showing the course of the efferent lymphatic from the pharyngea! 
tonsil to a lymph gland of the posterior group of the upper deep cervical glands. The draw- 
ing is somewhat diagrammatic so as to give a clear idea of the course of this lymph vessel. 
a, External auditory canal. 6, Section through parotid gland. c. Insertion of sternocleido- 
mastoid muscle. 4d, External carotid artery. ¢. Lymph gland receiving efferent from 
pharyngeal tonsil. jf. Common carotid artery. g. Pneumogastric nerve. /h. Cartilage of 
Eustachian tube. i. Pharyngeal tonsil. j. Lymphatic efferent from pharyngeal tonsil. /. 
Rectus capitis antici muscles. J. Stylopharyngeus muscle. m. Internal jugular vein. 


noting the position of the glands first enlarged. The three most im- 
portant sources of infection of the cervical lymph glands are the 
gums, the faucial tonsils, and the pharyngeal tonsil. 

Carious teeth, by inoculating the rich lymphatic network of the 
gums, may cause infections of the submaxillary lymph glands. It 
has never been positively proven that the pulp of the teeth roots 
possess any lymphatic vessels, though numerous attempts to inject 
them have been made. Therefore, the infection of the submaxillary 
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glands, so frequent in dental caries, is most probably due to an 
erosion of the surrounding gum tissue. 

The faucial tonsil drains its lymph into a gland which, when en- 
larged, is palpable just below and behind the angle of the jaw. This 
gland may be differentiated from the submaxillary glands by its free- 
dom of motion posteriorly. It is true that the submaxillary glands 
may drain into this very same gland belonging to the internal group, 
but in cases of tooth infection the submaxillary glands are enlarged, 
as well as the tonsillar glands. Faucial tonsillitis causes an enlarge- 
ment of this gland primarily. Subsequently it is possible for the lower 
glands of the deep cervical group to become involved. 

Infections entering through the pharyngeal tonsil involve the lymph 
glands placed just beneath the posterior border of the sternocleido- 
mastoid. ‘The muscular covering of these glands sometimes makes it 
almost impossible to palpate them, so that the first distinct glandular 
node that may be perceptible to palpation is one on the anterior bor- 
der of the muscle. Clinically, the enlargement of these glands may 
be diagnosed by a diffuse swelling over the upper part of the sterno- 
cleidomastoid muscle. ‘This swelling is due to the enlargement of 
the glands underneath the muscle. 


BELLADONNA POISONING DUE TO BELLADONNA PLASTERS. 


By C. M. Dotanp, M.D., 


OF PHILADELPHIA. 


Scant consideration is given this subject by the text-books on 
therapeutics and the practice of medicine, but it is a subject of prac- 
tical importance, owing to the common use of belladonna plasters. 
H. C. Wood says: “Constitutional symptoms are readily produced 
by the free external use of belladonna plasters or ointment, and 
patients should be warned always to remove the plasters if dryness 
of throat or disorders of vision come on.” As these plasters are so 
often applied by the patient on his own initiative, serious symptoms 
of poisoning may develop before he comes under medical care, as 
in my first case, and even then the history may be such that no 
mention. is made of the use of the plaster. The following case 
‘ occurred in the medical service of Dr. Stengel in the Pennsylvania 
Hospital, and I am indebted to him for permission to report it: 

Case I.—W. B., white, male, aged forty-seven years, brought 
to the hospital by the police. “On admission patient is wildly 
delirious and is continually tossing about, necessitating his being 
strapped in bed. Pupils are widely dilated and do not react to light. 
Patient has a diffuse erythematous eruption on chest and back; it 
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is not punctate and does not fade on pressure. On his shoulder, 
back, and abdomen are four belladonna plasters. He vomited a 
small amount of brown fluid; which did not smell of alcohol. His 
mouth and tongue are dry and the inner surface of his lips feel 
dry and parched. Pulse rapid, 144, and wiry; temperature, 
98.2°; respirations, 28. Physical examination otherwise negative. 
Diagnosis of belladonna poisoning based on condition of pupils, 
rash, dryness of mouth, and the presence of the plasters.” Plasters 
removed at once. 1 a.M., three hours later: Patient is more 
nearly rational; straps removed; complains of dryness of mouth 
and throat. Next morning: Patient slept quietly after 1 a.m., 
when he was given morphine, gr. ¢, hypodermically. Rash has 
practically disappeared; patient still complains of dryness of 
mouth and throat and of difficulty in swallowing. Pupils dilated 
and react partially, though sluggishly, to light. On attempting to 
accommodate for distance patient says it causes him discomfort. 
He cannot read ordinary print held eight to twelve inches from his 
eyes, but can if it is held at double this distance. ‘Two days later: 
Patient’s throat is greatly congested and there is a grayish-white 
exudate on the uvula. This exudate cleared up in two days’ time, 
and at that time pupillary reflexes were normal and general!con- 
dition good. 

Norte.—He had been wearing two of the plasters for several days, 
but two more had been applied late that afternoon, after his back 
had been briskly rubbed with a coarse towel. 

Case. II.—Occurred in the practice of Dr. Stengel, who kindly 
furnished me the following notes: “I was called to see Dr. B. B. W. 
and found him in a state of stupor or semiconsciousness. From 
time to time he talked incoherently or muttered. His speech was 
somewhat thick, so that the suspicion of an apoplectic condition 
was naturally entertained. I was told that this state of things had 
begun some time in the night, and that he had been found in the 
morning as I found him later. His face was flushed, his pulse 
full and bounding and quite rapid. His temperature was moder- 
ately elevated, being about 99° to 100°. It was found that he had 
placed two belladonna plasters over his back, on account of some 
rheumatic pains, and these had been in place for several days. 
After our suspicions were aroused and the plasters removed his 
condition gradually improved. ‘The erythematous rash, which 
spread from the face to the upper part of the body, subsided. ‘The 
mouth which had beome dry grew moist, and gradually his stupor- 
ous condition cleared up. Two or three days, however, elapsed 
before he was quite himself again.” 

Case III.—Occurred in the Germantown Hospital. A small 
belladonna plaster was placed on the chest of a female patient. 
About two hours later she was reported to me, and I found that she 
was in a highly excitable state: pupils dilated, mouth dry, and a 
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diffuse, erythematous rash on face, shoulders, and chest. The 
plaster was removed, and in a few hours the rash had faded and her 
excitable condition had ceased. As atropine is so rapidly eliminated, 
the removal of the belladonna plaster will probably be rapidly 
followed by a cessation of symptoms in most cases, and any further 
treatment would consist in the administration of the physiological 
antidotes of atropine. 


A BACTERIOLOGICAL STUDY OF THE CERTIFIED MILK OF 
PHILADELPHIA. 


By A. H. Stewart, M.D., 


OF THE PHILADELPHIA BUREAU OF HEALTH. 


TBE term certified milk is used to cover that milk with which a 
certificate is furnished guaranteeing the purity of the milk. 

The desire on the part of physicians especially interested in dis- 
eases of children to obtain a safe milk supply for the feeding of 
infants led to the formation of the Milk Commission of the Pediatric 
Society in 1899. 

This Commission appoints experts to examine the dairies and 
the milk sent out from them. 

The presence of disease among the cows; the cleanliness of the 
dairy; the health of the employés; the chemical composition and the 
bacteriological content of the milk are matters over which the Com- 
mission exercises supervision. 

The Commission selects a veterinary inspector, a chemist, and 
a bacteriologist to examine the cows and the milk. 

The bacteriologist procures specimens of milk from delivery 
wagons at intervals of not longer than one month and without pre- 
vious notice to the dairy. 

The milk must be free from dirt, pus, and injurious organisms, 
and shall not contain more than 10,000 germs per cubic centimetre 
to be considered up to the required standard of purity from a bac- 
teriological standpoint. 

The chemist procures specimens and examines the milk for per- 
centage of proteids, fat, sugar, mineral matter, and water present. 
He also tests its chemical reaction, specific gravity, and for the 
presence of added coloring matter and preservatives. 

Standard milk shall range from 1029 to 1034 specific gravity, be 
neutral or faintly acid in reaction, contain not less than 3.5 per cent. 
to 4.5 per cent. proteid; from 4 to 5 per cent. sugar, and not less 
than 3.5 to 4.5 per cent. fat. It shall not contain preservatives or 
any foreign coloring matter, and shall not be heated. 

The veterinarian inspects, without previous warning, the cleanli- 
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ness of the stables; the care exercised in milking; the character of 
food used, the health of the cows, and the physical condition of all 
employed about the dairy. The charges made by the veterinarian 
for each visit is ten dollars, and the chemist and the bacteriologist 
each charge five dollars for an examination. 

The following is a copy of the certificate which is printed upon a 
small slip of paper and placedYover the pasteboard cap of each 
bottle of milk: 


PHILADELPHIA PEDIATRIC SOCIETY MILK COMMISSION CERTIFICATE. 


AvGust 10, 1905. 


Milk from the Dairy has been recently examined by the experts of the 
Milk Commission and found to be up to the required standards. Another examination is to 
be made within a month, and, if satisfactory, new labels for the bottles will be issued dated 
September 10, 1905. Notice the dates. 

P. P. 8, MILK CoMMISSION. 


The price of ordinary milk in Philadelphia is eight cents per 
quart during the whole year. The certified milk sells at twelve 
cents, and some brands at sixteen cents, and one at twenty cents. 
This enormous difference in price between ordinary and certified 
milk should remunerate the dairymen for the extra care taken to 
produce clean milk and the dealer for the extra care taken in the 
care and delivery of the milk and should be sufficient to guarantee 
to the consumer clean milk from healthy cows and milk free from 
disease-producing germs. 

The cost to the dairyman for the printed certificates and for the 
veterinary, chemical, and bacteriological examinations is from two 
hundred and fifty to five hundred dollars per year. 

This expense, we believe, has prevented many dairymen from 
attempting the production of certified milk. 

During the year there were five dairies that purchased certificates 
from the Commission: The Wa Wa, The Willow Brook, The Bryn 
Clovis, The Walker-Gordon, and The Haddonfield. 

The high bacterial standard has been found very hard to main- 
tain. 

One dairyman whose milk was not certified by the Milk Commis- 
sion issued a certificate or guarantee on each bottle of milk, which 
read as follows: 


This milk is produced from clean, healthy cows, and is guaranteed to contain less than 5000 
bacteria per cubic centimetre. 
(Signed) 


This dairy ceased operation September, 1904. 

Frequently samples of certified milk have been collected by the 
milk collectors and inspectors of the Division of Milk Inspectors 
and brought to laboratories of the Bureau of Health for examina- 
tion. These examinations showed some of the certified milk to be 
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below the standards of the Bureau of Health for ordinary low-priced 
milks. For this reason it was decided to collect samples of all the 
certified milks and examine them regularly. 

This was done, beginning on July 18, 1904. During September, 
October, and November, 1904, counts could not be made because 
of the demands of other work. 

The certified dairies have all been visited several times during 
the year and many other high-class dairies in the immediate vicinity 
of the city have been aided by us in their efforts to produce clean 
milk without additional expense. 

The following are the reports of the bacteriological and micro- 
scopic examinations of the various milks sent into Philadelphia 
during the last year: 

Darry No. 1. The pasteurization of this milk is done in a large, 
covered, wooden box, filled with water is heated to 180° by means 
of steam pipes and kept at that temperature for twenty minutes. 

The bottles containing the milk are submerged in this water and 
the rubber stopper of the bottle is held on by a spring. This rubber 
stopper was found in a number of bottles to be loose and to allow 
a small amount of water to enter the bottle, probably infecting the 
milk. Bacillus subtilis was frequently found in this milk. 

The general equipment of this dairy is good. The poor and 
variable bacteriological results obtained we believe to be due to 
poor technique on the part of the employés and the fact that the 
milk does not reach the consumer until it is two days old. 

The milk from this dairy is from thoroughbred Guernsey and 
grade Guernsey cattle. 


Dairy No. 1.—Certified and Pasteurized Milk. 


No. puscells Streptococci No. bacteria No. bacteria 
present. per ¢.c. per c.c. 

at 9 P.M. 24 hrs. later. 
9,260 1,029,300 
580 431,000 
8,600 25,000 
49,700 600,000 
143,000 6,516,000 
2,040 237,000 
148,500 233,000 
15,400 443,000 
1,680 690,000 
156,200 832,000 
34,000 600,000 
7,300 675,000 
9,000 63,000 
982,000 9,000,000 
230,000 
9,300,000 


Samples collected . 
Condemned for puscells . 
* for streptococci . 
“ for high bacterial count 
Total samples condemned. . 
56.2 per cent. of the samples were below the standard, 
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Darry No. 1. Samples purchased from dealer within two hours 
after delivery. The milk is delivered in ordinary milk pint bottles 
with pasteboard cap and the certificate from the Milk Commission 
on each bottle. 


Darry No. 1.—Certified Milk. 


No. puscells Streptococci No. bacteria No. bacteria 
per c.c. present. per c.c. per c.c. 
at 9 P.M. 24 hrs. later. 
13,200 900 334,800 
4,400 5,000 
8,850 
22,000 
8,200 
22,000 8,600 
168,000 49,7C0 
149,600 14,600 1,330,000 
No sample could be obtained. 
246,000 a 94,000 89,300,000 
202,000 113,000 
4,000 11,000 
8,000 16,500 
92,400 14,600 
4,450 93,000 
17,600 117,000 
Lost 390,000 
13,200 16,200 
° - 20,000 16,300 
November Pm - 86,000 120,000 
December 2 - Nospecimen could be purchased. 
“s 39,600 865 
36,400 _ 11,700 
_ 750 


BE 


2,200 
3,200 
2,500 
4,165 
12,320 
2,850 
2,640 
2,875 
3,875 
279,000 
8,875 
86,260 
3,200 
7,280 
27,000 
2,800 

102,400 


500,000 


5,650 
1,200 
4,500 
1,975 


1905 
January 
“ 
February 
March 
4 April 

May . 87,800 = 
“ 19 . 96,800 10,200 
26 é - 70,400 | 
i June 2 P - 52,800 770,000 
16 - 18,640 
“ 
q 14 - 61,000 10,500 
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No. pus cells 


per 


39,160 

282,040 

118,300 

7... 


Samples collected . 


No. bacteria 
per ¢.c. 
at 9 P.M. 
3,555 
200,000 
150,000 
4,500 
72,000 


Streptococci 
present, 


629 


No. bacteria 
per c.c. 
24 hrs. later. 


Condemned for pus cells 
” for high bacterial count 
Total samples condemned . 
57.4 per cent. of the samples below the standard. 


Dairy No. 2. Samples were bought from dealer. A certificate 
was on each bottle stating that the milk contained less than 5000 


bacteria per cubic centimetre, signed by the producer. 


The neglect of the icing of this milk on the way to the city and 
the failure to cool the milk quickly is probably responsible for the 
high bacterial count shown in these samples, since the methods 
used in the dairy were first class. ‘This dairy ceased operation 


on September, 1904. 


per ¢.c. 


111,000 
8,850 
17,600 
132,000 
154,000 
17,700 
70,400 
44,000 
132,000 
8,800 
74,800 
74,950 
4,500 
4,400 


Darry No. 2. 
No. pus cells 


Streptococci 
present. per c.c. 


at 9 P.M. 


No be purchased. 


44,500 
1,750 


Samples collected 
Condemned for pus cells . 
for streptococci 
for bacterial count, being above 5000 per CC. . 
Total samples condemned 


No. bacteria 


No. bacteria 
per c.c, 

24 hrs, later. 
1,998,000 
2,240,000 

10,340,000 
386,000 
2,246,700 
4,400,000 
5,270,000 
8,763,000 
900,000 
10,400,000 
450,000 
14,460,000 
420,000 
600,000 


1,950,000 
900,000 


81.2 per cent. of the samples were below the standard. 


Darry No. 3. Samples bought from dealer. 
tained the certificate of the Milk Commission. 

The cows in this herd are Jerseys, or grade Jerseys. 

This dairy is well conducted. 

The simplicity of the technique is probably responsible for the 
good showing. 


All samples con- 
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Darry No. 3. 


No. puscells Streptococci No. bacteria No. bacteria 
per c.c. present. per c.c. per ¢.c. 
at 9 P.M. 24 hrs. later. 

2,100 500,000 

4,200 2,999,600 

6,865 2,600,000 

3,900 1,313,000 

3,680 140,000 

3,260 528,000 

8,200 1,341,300 

2,900 230,600 

1,860 60,000 

2,300 153,000 

1,260 120,000 

420 2,100,000 

2,930 3,840,000 

2,860 600,000 

2,050 150,000 

2,500 660,000 

3,100 150,000 

2,550 72,000 
14,000 

No sample could be purchased. 

26,400 390 
14,520 1,880 
4,937 


6,200 
5,700 
1,320 

875 
9,500 
2,800 
5,450 
2,480 

80,500 

78,000 

37,500 
1,400 
5,100 
1,760 
2,265 
8,950 
2,000 

15,670 

50,000 
5,500 
8,550 
2,800 


cage 


6,850 
5,400 
30,000 


2,500 
3,000 


28 

4 
1l 
17 
25 


Samples collected . ‘ 

- for high bacterial count 
Totalsamplescondemned . . ._. 
16.5 per cent. of samples below the standard. 


Date. 
1904 
July ° 
. 
“ 
August e 

“ 
“ 

“ 

“ 

“ 

“ 

November 30. 

| December ... 

“ 
| 
it 1905 
1 January 6 . . 9,680 - 

February 3 . . 24,000 
“ 
» ..< _ 
| May 
ad 12 - 80,800 
“ 2% . 17,600 
June 2 . 80,800 
“ 

“ 10,000 

“ 14. 0,280 
“ 2 (19,860 
“ «85,360 

“ «80,800 3,750 

“ . «80,600 

“ . 22,880 
| 

| 

} 
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Datry No. 4. Samples were purchased from the retail depart- 
ment of the dealer within two hours after delivery. 

All the samples were accompanied by the certificate of the Milk 
Commission until June, 1905. 

This dairy is well conducted considering the large amount of 
milk handled. 

The whole herd is composed of well-kept grade cows. 
¢. The technique of the bottling room could be improved. 

Several times during the year, when milk was not up to the stand- 
ard, notices were sent to superintendent of dairy, who at once cor- 
rected the trouble. 


Darry No. 4. 


No. pus cells Streptococci No. bacteria No. bacteria 
per c.c. present, per per ¢.c, 
at 9 P.M. 24 hrs, later. 
13,200 = 2,300 566,000 
24,000 3,146 8,480,000 
4,000 24,750 812,000 
22,000 1,880 107,500 
25,000 5,000 480,000 
114,600 14,500 1,330,000 
80,800 2,580 1,028,500 
13,200 21,130 178,000 
22,000 730,000 14,900,000 
4,000 95,300 
No specimen 


FS moon 


522,500 
80,000 
67,000 


17 
19 
22 


45,000 

November 30 
December 7 

o 14 

21 

30 
1905 
January 


February 


March 


“ 


Date, 
1964 
July 
August | 
“ | 2,500 
24 - 85,400 4,700 112,500 
“ 20 ‘ . 28,680 5,850 
27 ‘ - 88,000 + 15,500 
31 ‘ ‘ 6,600 + 24,000 
3 ‘ 85,640 2,750 
6 ‘ 2,500 
17 - 16,200 2,050 
3 - 14,960 12,800 
7 10 . . 10,560 _ 4,550 
17 - 12,760 + 15,000 
April 14 4 21,560 6,200 
21 8,360 1,300 
« 28 26,400 4,250 
May 5 4,400 1,550 
12 5 89,600 17,000 
26 - 48,400 9,000 
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No. pus cells Streptococci No. bacteria No. bacteria 
per present. per per ¢c.c. 
at 9 P.M. 24 hrs. later. 
48,500 6,500 
8,850 52,250 
120,560 2,400 
124,000 7,500 
39,160 2,400 
Unnumberable 100,000 
10,560 19,500 
10,120 29,000 
7,040 10,350 
14,080 
89,600 
20,700 
6,160 
Condemned for pus cells 
« for streptococci . 
7 for high bacterial count 
Total samples condemned . ‘ 
36.5 per cent. of the samples were below the standard, 


Datry No. 5. Samples were purchased from the dealer and 
others were obtained direct from the farm. 
*)The samples contained the certificate of the Milk Commission. 
ihe equipment of this dairy is good and the technique in the 
dairy room is excellent. ‘The herd is composed of grade cows. 
The separate milking room in use here is an excellent idea. 
The flavor and keeping qualities of this milk are unexcelled. 


Darry No. 5. 


No. puscells Streptococci No. bacteria No. bacteria 
per c.c. present. per c.c. per c.c, 
at 9 P.M. 24 hrs. later. 
44,000 3,100 
4,450 1,900 
3,500 2,700 
66,000 7,547 
22,000 1,370 
39,600 4,080 
No specimen 
- 22,000 29,300 
158,400 2,660 
8,800 77,000 
- 140,800 1,300 2, 730,000 
- 22,400 1,480 300,000 
88,000 7,760 240,000 
9,500 87,500 
Lost 8,300 750,000 
30,800 4,250 80,000 
1,200 45,000 
November 30 2,400 28,000 
December 7 6,600 
“ Mm . 
80 


& 
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No. puscells Streptococci No. bacteria No. bacteria 
per c.c. present. per per c.c. 

at 9 P.M, 24 hrs. later. 
8,850 
22,400 
8,800 
13,200 
66,000 
27,960 


No specimen 
No specimen 
2,200 


Samples collected 
Condemned for puscells . 
for streptococci . 
wy for high bacterial count 
Total samplescondemned . 
25 per cent. of samples were below the standard. 


Datry No. 6. Samples were purchased from the dealers. 

The samples were all accompanied by the certificate of the Milk 
Commission. 

The well-equipped dairy building and fine stables of this dairy 
attract a large number of visitors. 

The extra care taken in the milking; the splendid supervision of 
all work, and the cold storage plant have much to do with the good 
results obtained. 

The milk from this dairy is delivered in their own wagons on the 
day it arrives in the city. 

The herd is composed of grade cows and a few thoroughbred 
Guernseys. 


Date. 
1905 
January 6 ‘ . 
20 
27 
30 
February 3 
March 3 x 6,600 4,850 
31 ‘ 100 2,400 
April 14 - 18,040 2,400 
May 5 - 14,080 2,375 
12 - 380,800 2,000 
June 2 ‘ - 18,200 — 3,000 
9 - 10,000 11,200 
16 - 143,000 7,500 
30 - 14,960 2,475 
July 7 - 18,200 14,800 
“ 13,000 
August a ‘ 3 9,240 _ 44,000 
ll 
52 
8 
1 
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Datry No. 6. 


No. puscells Streptococci No. bacteria No. bacteria 
per present. per ¢c.c. per 
: at 9 24 hrs. later. 
13,200 4,000 
8,800 1,086 
4,000 12,460 
3,800 3,600 
22,000 6,400 
17,600 3,260 
17,600 
16,500 
18,600 
17,600 


4 2,500 
November 30. 1,800 
December 7. - 2,000 
14 1,200 
21 1,600 

No sample 


7,920 
24,600 
3,860 
No sample 
4,800 
14,640 
15,750 
20,680 
7,980 
14,960 
7,480 
5,720 
30,800 
7,040 
2,640 
8,800 
22,000 
17,600 
9,240 
83,000 
33,000 
13,300 
29,480 
33,800 
8,360 
17,160 
8,800 
- 17,380 
17,600 
17 15,000 
Samples collected. . 
Con emned 
for bacterial 


Total samples condemned . 
23.1 per cent. of samples were below the standard. 


Date. 
1904 
July | 
August 
ll 4,400 1,120 103,000 
15 18,200 1,600 460,600 
“ 17 8,800 7,760 240,000 
: 4,400 1,500 10,000 
22 - Lost - 8,300 750,000 
24 - 18,200 10,000 100,000 
1,850 16,750 
20,000 
5,160 
360 
1,680 
1905 
January 3,300 
4,500 
3,200 
Febru 3,080 
15,800 
11,150 
March -- 14,400 
“ 1,500 
5,760 
“ 2,500 
1,280 
April 1,400 
“ 2,685 
May 760 
“ 1,385 
“ 2,180 
“ 1,200 
June 2,700 
“ 7,500 
60,000 
4,000 
14,300 
July 14,300 
6,700 
11,000 
1,375 
August 1,400 
1,175 
1,100 
1,175 
- 
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Conciusion. Dairy No. 1. Fifty-six per cent. of the samples 
of certified pasteurized milk were below the standard. 

Fifty-seven and four-tenths of the samples of certified milk were 
below the standard. 

Dairy No. 2. Eighty-one and two-tenths per cent. of the samples 
were below standard. 

Dairy No.3. Sixteen and five-tenths per cent. of the samples col- 
lected were below standard. 

Dairy No. 4. Thirty-six and five-tenths per cent. of the samples 
were below standard. 

Dairy No. 5. Twenty-five per cent. of the samples were below 
standard. 

Dairy No. 6. Twenty-three and one-tenth per cent. of the sam- 
ples were below standard. , 

The equipment of dairies are in advance of trained help to run 
these dairies. 

One examination of milk per month is not sufficient. 

Examinations should be made more frequently in the summer 
than in the winter. 

Examinations for pus and streptococci should be made before the 
milk is sold. 

Extra expenses connected with the examinations should be 
abolished at once. 

Delivery of Milk. Milk should be delivered the same day it is 
brought to the dealer and not stored for twenty-four hours, as is 
done at present with most of the certified milk. 

At present there is no one to whom the dairyman can go for 
either instruction or advice concerning methods, and when trouble 
comes and the milk is high in bacterial count, he does not know 
where to locate the trouble. 

Standard 10,000 germs is too hard to attain with the present 
equipment of the railroads. Refrigerator cars are necessary. 

Covered milk buckets should be required to be used in all dairies. 

The counts made when the milk has been kept in the city twenty- 
four hours show almost none of the samples within the standards. 

A campaign of education should be started at once to educate 
purchasers of milk, that the milk they demand delivered at their 
doors in the early morning is usually two days old. 

The work done by the Milk Commission of the Pediatric Society 
of Philadelphia in the supervision of dairies has had a most excellent 
influence, an influence that is being felt in the general milk supply. 

The bacterial counts of certified milk are rather disappointing, 
but the excess of organisins above the standard is often due to 
improper handling after milk leaves the dairy and is a matter over 
which the dairymen have little or no control. 

Thejmilks, thefexaminations of which are given here, are prob- 
ably among,the best{produced in this country. 
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OSTEOARTHRITIS 


THE ETIOLOGY, PATHOLOGY, AND CLASSIFICATION OF CER- 
TAIN FORMS OF JOINT DISEASE, WITH A SCHEME FOR THE 
CLASSIFICATION OF JOINT DISEASES GENERALLY. 


By P. Naraan, M.D., 


NEW YORK, 


In a previous paper’ I classified the cases of primary arthritis— 
t. e., the synovial forms—which have hitherto been classified as 
rheumatoid arthritis. In this paper the osseous forms of joint dis- 
ease irrespective of their previous classification were rigidly ex- 
cluded from the discussion. 

It is now my purpose to briefly consider the osseous forms of 
joint disease hitherto classified as rheumatoid arthritis or arthritis 
deformans, firstly, in their pathological, etiological, and clinical 
relations with one another, and secondly, in their relation to joint 
disease generally. In this manner I hope to make clearer the inter- 
relation of joint disease generally and thus bring about a classifica- 
tion which does away with meaningless terms and is based upon 
scientific principles. It must be remembered that both this and 
my previous paper are simply preliminary and are not intended to 
be exhaustive. The idea is to consider the broadest aspect of the 
subject first, following which the individual diseases or groups will 
be considered more in detail, when any minor points at present not 
perfectly clear will be fully and I hope satisfactorily elucidated. 

Although a considerable number of writers consider the condi- 
tion known as arthritis deformans distinct from chronic rheumatism 
or rheumatoid arthritis, there are still not a few authoritative writers 
who can find no fundamental difference between them; and there- 
fore believe them to be analogous or at least closely related. In- 
deed, if one looks through the literature one finds that not infre- 
quently the term arthritis deformans is applied to the chronic 
non-suppurative forms of joint disease generally, irrespective of the 
symptoms, pathology, or etiology. Even those authors who look 
upon this condition as a distinct affection are willing to concede 
that there are transitional forms between them and the cases of 
so-called rheumatoid arthritis; and thus tacitly admit at least a 
remote connection between the two. 

This uncertainty in the differentiation of the various forms of 
joint disease is due to the fact that our ideas in regard to joint 
disease caused by any but well known and easily recognizable con- 
ditions are as yet ill-defined and not infrequently crude. As far 
as arthritis deformans is concerned, the name itself means nothing; 
for all forms of joint disease have the tendency to produce deformity. 


1 THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, January, 1906. 
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Leaving the non-suppurative character out of consideration, 
the fact that both rheumatoid arthritis, so-called, and arthritis 
deformans lead to chronic joint impairment with disability and 
deformity as the ultimate outcome, seems to be the only clinical 
foundation for the belief that there is an analogy between them. 
The clinician seems to forget that these characteristics are common 
to many forms of joint disease not in this category. 

The fact that the synovia, the joint cartilage, and the other 
joint structures are affected to a varying degree in both, has led 
many pathologists to consider all the joint diseases grouped 
together as rheumatoid arthritis and arthritis deformans in some 
way related in spite of the marked bone changes present in 
some, and their total absence in others. 

All this uncertainty and confusion disappears when we appre- 
ciate the fundamental difference between those joint diseases which 
begin primarily in the intra-articular soft structures (synovia) and 
those which primarily affect the bones. For in the arthritis which 
- affects the soft parts primarily there are, with the exception of the 
concentric and uniform atrophy of disuse, never any bone changes. 
In the osteoarthritis the bone changes are the first, the most marked, 
and the most characteristic. 

As one would suspect, this fundamental difference in the origin 
of the two forms of joint disease entails characteristic differences 
in the clinical symptoms. So if we compare the symptoms of what 
I shall cail metabolic or trophic osteoarthritis with those of meta- 
bolic arthritis we find that, in spite of the basic similarity of the 
etiology, a number of well-marked characteristic features in each, 
which readily serve to differentiate them from each other. 

In the earliest stages of the primary arthritis there is thickening 
of the capsule or effusion in the joint; there is pain on active and 
passive motion, and motion when not interfered with by muscular 
spasm is limited either by the effusion or the contraction of the new- 
formed connective tissue within the joint. There is no change in 
the contour of the bones. In the earlier stages of osteoarthritis, 
pain, when present, is nearly always located in the articular ends 
of the bones; it is increased by pressure on the bone and frequently 
appears before there are objective changes in the joint. The earliest 
objective signs are usually overlooked in the large joints, especially 
in those which do weight-bearing; because these patients do not 
reach the surgeon until exercise or trauma has led to reactive intra- 
articular symptoms. In such a case rest induces subsidence of 
the reactive symptoms and then as in those cases seen before reac- 
tive symptoms are present, the earliest objective sign will be found 
to be a change in the contour of the articular ends of the bones. 
This may appear either as apparent bone swelling or atrophy. In 
the absence of the reactive intra-articular disturbance there is no 


638 NATHAN: OSTEOARTHRITIS 


effusion and there is no joint spasm. Finally while the intra-_ 
articular damage, thickened capsule, enlarged fringes, etc., are 
the earliest symptoms in primary arthritis, the converse is the case 
in osteoarthritis, in which marked destructive changes of the soft 
parts only come on after the bones are distorted. 

Though as a general rule these differential diagnostic points are 
sufficient to make diagnosis easy for all those at all familiar with 
joint disease, there are rare instances in which the differential 
diagnosis is difficult to those not particularly expert. We have, 
however, in the x-ray machine, when properly handled, an instru- 
ment which is, as far as the constitutional forms of joint disease 
are concerned,’ always efficacious in clearing up any existing doubts. 
Good x-ray pictures will show the characteristic and specific bone 
changes in osteoarthritis. 

In the later stages the differential diagnosis is easy. The bone 
changes can be made out in all accessible joints and can be demon- 
strated by measurements, etc., in those not directly accessible. 

If now we turn to the pathology and taking the so-called senile 
arthritis or the ordinary forms of osteoarthritis deformans as an 
example, we find that although most authors speak of the intra- 
articular changes as the most characteristic, they are as a matter 
of fact the most variable. They may with the exception of slight 
capsular congestion be entirely absent; they may or they may not 
involve the synovial fringes; and the changes i in the joint cartilage 
may vary from slight fuzziness to complete destruction. Loose 
bodies which consist of pieces of bone, cartilage, or synovial fringe, 
may or may not be present. 

The lesions in the bones, which most authors seem to consider 
secondary, are on the contrary the most characteristic and the most 
constant of all the morbid changes. They occur independently and 
long before there is marked change in the soft structures, as is 
shown by the cases in which the bone changes are marked and the 
capsular changes are slight or entirely absent; and it can be readily 
shown that the injury to the soft structures depends entirely upon 
the alteration of the bones. 

In the earlier stages the bones may show very little upon external 
examination; it is only by careful microscopic examination of 
sections that the peculiar absorptive phenomena common to all 
pathological retrogressive processes may be appreciated. ‘The 
medullary canals and spaces are enlarged and the bone section 

5 a abnormally porous. ‘This is the condition usually spoken 

as osteoporosis. In its milder forms it is common in the bones’ 

of the aged and in this case is due to the gradual failing of the 
nutritive processes to balance the waste. 


1 Infectious osteoarthritis is left out of consideration for the present. It will be dealt with 
in detail in a subsequent paper, 
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It would lead too far to enter into a detailed discussion of the 
causes and pathogenesis of osteoporosis; general considerations 
make it certain that it occurs whenever the metabolism of the bone 
is disturbed either locally or because of general metabolic abnor- 
malities. In the aged, the osteoporosis is more or less general and 
is due to general metabolic retrogression. In senile and allied 
forms of osteoarthritis, though less generalized, it is more marked 
and progressive. Beginning within some part of the epiphysis of 
the bone it gradually extends in all directions; the trabeculee become 
thinner and thinner from absorption until finally the bone, weak- 
ened in its resistance and unable to withstand the ordinary static 
condition and the shock of ordinary function, becomes distorted. 
The rarefaction gradually advances and ultimately reaches the 
articular surface of the bone; thus the attachment of the cartilage 
becomes impaired, arid robbed of its source of nutrition the cartilage 
ultimately undergoes degeneration. 

That the cartilage is secondarily involved and not, as many 
observers would have us believe, the primary seat of the disease, 
is proved by a number of facts. In the first place it must be remem- 
bered that the joint cartilage derives its nutrition from the bone 
only, and that when there is trophic bone disturbance the nutrition 
of the cartilage must necessarily suffer. And this is readily demon- 
strated in the conditions now under discussion; for the cartilage 
is damaged exactly in proportion to the bone disease. Secondly, 
when the cartilage begins to degenerate the process begins upon the 
surface adjacent to the bone and not upon the superficial surface. 
Cartilage to be invaded by connective tissue must first have under- 
gone degeneration or absorption, so that formation of connective 
tissue within it, as a cause of its destruction, is out of the question.’ 
Finally, I must call attention to a fact which must be patent to 
those who have had any measure of experience in bone or joint 
pathology and this is, that the cartilage forms an almost perfect 
barrier against the progress of disease from the joint to the bone. 
Whenever the bones are involved in joint disease, except in very 
rare instances when both the articular ends of the bones and the 
intra-articular structures have been simultaneously subjected to 
the same pathogenic influences, we can always assume that the 
disease had its original seat within the bone. Lastly, in the earlier - 
stages of osteoarthritis bone changes can be demonstrated at a time 
when the joint cartilage and other joint appendages show no abnor- 
mality whatsoever. 

But conceding that the osteoporotic bone changes are primary 
it will be asked, “‘ How are we to account for the lipping, the hyper- 
trophic borders, and the so-called osteophytes which occur in the 

1 Tam aware that these ideas are not in accordance with those generally held. The details 
which led me to these conclusions will be fully discussed in a paper soon to be published. 

VoL. 131, No. 4.—aprRiL, 1906. 42 
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senile and other forms of trophic osteoarthritis?’ ‘This apparent 
paradox is readily explained when we remember that all retro- 
gressive processes are accompanied by more or less proliferation 
in the adjacent parts. Particularly is this true of osteoporotic and 
osteomalic conditions. The proliferation is due to purely mechan- 
ical causes—i. e., it occurs in those parts of the soft or porous bones 
subjected to mechanical irritation. Witness the osteophytes at the 
insertion of the muscles in osteomalacia. In osteoarthritis the 
lipping occurs whenever the weakened bones are subjected to 
pressure, the hypertrophic borders when the weakened bones 
spread as the result of weight-bearing and the osteophytes at the 
insertion of ligaments or muscles. Apparent bone swelling, when 
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it occurs, is the result of reactive periosteal irritation. The new- 
formed periosteal bone soon undergoes reabsorption from within 
and the bones, though apparently hypertrophied, are as a matter 
of fact atrophied—so-called eccentric atrophy. 

Thus even a brief review of the pathology is sufficient to show 
that the bone disease is really the only characteristic and constant 
change in senile arthritis so-called. ‘The involvement of the cap- 
sule and ligaments can readily be explained on the ground that 
they are caused by the constant strain of function under abnormal 
conditions (bone distortion); the irritation of the deformed and 
bared bone surfaces rubbing upon each other; the presence of loose 
bodies within the joint, and other purely mechanical factors. 
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The bone disease consists of an osteoporotic change and corre- 
sponds exactly, in its principal characteristics, to the osteoporosis 
which occurs whenever from any cause the nutrition of the bone is 
impaired. ‘That this osteoporosis is the primary change can be 
demonstrated during life by the x-ray. Fig. 2 is an example of the 
early rarefaction in senile osteoarthritis. The hand, beside the 
trophic disturbance in the skin and nails (see Fig. 1), shows no 


Fie. 2 


objective joint changes. The patient, a woman aged fifty-five 
years, had a typical osteoarthritis of the elbow. 

In the later stage the x-ray (see Fig. 3) shows the bone disease 
decisively, and thus the changes from simple rarefaction to more 
or less complete absorption of the epiphysis (bending distortion, 
etc.) can nearly always be followed during life. These changes 
are never present in primary arthritis. 
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Now, though the peculiar character of this process has been 
more or less clearly uppreciated by a few and the majority of 
authors have in a rather indefinite way considered these osseous 
forms of joint disease different in some way from the synovial 
forms, it seems to have occurred to very few indeed that there may 
. be some cases in the group, rheumatoid arthritis, which differ from 
all the others by the fact that they are analogous to the senile osteo- 
arthritis in their basic abnormalities. Yet this is unquestionably 
the case. 


There is a form of trophic osteoarthritis occurring in the young 
exactly analogous to senile osteoarthritis in the basic bone changes, 
which is apparently due to a vice of the metabolism generally. 
This is the very characteristic type of joint disease which the older 
writers distinguished as such (Adams, rheumatic gout; Heygarth, 
nodosity of joints; Trousseau, rheumatism nouveux; Baumler 
arthritis deformans, etc.); but more recently it has been grouped 
with many, sometimes very dissimilar, affections, as rheumatoid 
arthritis and chronic rheumatism. Shuchardt' realizing the pecu- 


1 Die Krankheiten der knochen und Gelenke, Deutsche Chirurgie, Liep., 28. 
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liarity of the process has reverted to the name arthritis nodosa. 
The disease occurs at any age, even in childhood, runs a 
very chronic and progressive course, is accompanied by a very 
pronounced and gradually increasing cachexia, and the affected 
individuals ultimately become marantic. ‘The earliest joint changes 
are bony enlargement of the articular ends of the bones 
(hence the name, nodosity of joints), following which there 


is gradual absorption of the bony parts of the joints, resulting 
in characteristic deformities. In the peripheral joints, which are 
often though not invariably affected first, the deformation is par- 
ticularly characteristic. It consists of ulna deviation with hyper- 
flexion in the middle and hyperextension in the end joints (see 
Fig. 4). The peculiar crackling of bare bone can often be made 
out on motion of the joints in the early stages; later it is not infre- 
quently distinctly audible at some distance on voluntary and passive 
motion of the large joints. The rarefaction of the bones can be - 
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made out in the earliest stages (stage of bone enlargement) by 
means of the z-ray. Barjon’* in his monograph shows some very 
clear pictures. 

Accompanying the joint abnormalities, at times preceding them, 
there is always well-marked general metabolic disturbance. The 
general health depreciates, the individuals become pale, and even 
under the most advantageous circumstances they become cachectic 
and gradually but surely decline. 

A similar though milder type of the disease is found associated 
with certain skin diseases, but particularly with psoriasis. When we 
remember that psoriasis is due to a trophic disturbance of the skin, 
the cause of the connection between the two becomes evident. ‘The 
joint lesion in these cases may be monarticular or polyarticular; 
they not infrequently begin in the peripheral joints and advance 
toward the centre. The 2-rays show exactly the same changes as 
in the cases of senile osteoarthritis and metabolic osteoarthritis.’ 

While the older writers were unable to find any general condition 
which could be held accountable for the trophic skin diseases, the 
more recent observers have been able to demonstrate more or less 
marked evidence of a disturbed nervous system in these cases. Many 
are, therefore, of the opinion that the skin lesion, and for the same 
reason those of the joints, in these cases is due to some form of ner- 
vous disease. However, as no one has so far been able to demon- 
strate an actual nerve lesion, and as anomalies of the metabolism 
(as, for instance, intoxications) often induce exactly analogous ner- 
vous phenomena without organic nerve disease, the ultimate cause of 
the trophic changes in both the skin and the joints must, I think, be 
sought in a vice of the general nutritive processes. 

This seems the more plausible because a disturbance of the gen- 
eral metabolism or one of the local bone nutrition is capable of pro- 
ducing the osteoporotic phenomena without nerve injury. 

It cannot, however, be denied that purely nerve lesions can cause 
exactly analogous phenomena in the bones. As has been surmised 
by some observers, the arthropathies of nervous disease are in some 
way related to the trophic osteoarthritides. But it is only when we 
appreciate the fact that not alone senile, but the metabolic forms of 
osteoarthritis just spoken of, are due to a trophic disorder, and that 
a loss of, or interference with, the nerve supply to the bone causes 
exactly analogous trophic disturbances, does this relation become 
clear. 

The fundamental pathological changes in neurotic osteoarthritis 
are exactly the same as those of the other forms of trophic osteo- 
arthritis. That the changes are more marked and the para-articular 
structures are more seriously damaged depends not upon a funda- 

1 La radiographia applique a l'étude des arthropathies deformant, Paris, 1897. 


2 For the literature and good z-rays of the arthropathies of psoriasis, see Adrian, Arthropathia 
Pxoriatica mitteilungen a. d. Grenzg. d. Med. u. Chirurg., Bd. xi. 
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mental difference in the character of the process, but upon the con- 
comitant conditions in the neural forms. 

If the x-ray is used very early in neural osteoarthritis the bone 
rarefaction can be seen to precede joint changes. The bending, 
distortion, and absorption can always be made out in the later stages. 

The greater intensity of the process is not at all remarkable when 
we consider the greater disturbance of the nutritive processes of not 
alone the bones, but also of the surrounding soft parts, which ensues 
upon the more or less complete loss of nerve influence. 

Besides the greater intensity of the morbid change, the peculiarity 
of the clinical symptoms has led nearly all observers to consider the 
nervous osteoarthropathies as something apart and individual. But 
the clinical peculiarities are due not to a peculiarity of the local path- 
ological process but to the peculiar concomitant conditions. For 
instance, the disease is supposed to come on suddenly; it is not the 
disease, however, but the symptoms which appear suddenly to the 
patient. The osteoporosis has, no doubt; been going on for a con- 
siderable time, but the loss of the pain sensation (which in some cases 
only affects the deeper tissues) keeps the affected individual from be- 
coming aware of its presence. It is only when excessive use or trauma 
(which because of the blunting of sensation is often entirely over- 
looked by the patient) causes reactive joint symptoms that the pa- 
tients become aware of the existing condition. The loss of the pain 
sense is also in a way responsible for the greater deformity and de- 
struction of the bones and the greater damage to the intra- and para- 
articular structures. Because of it, these patients are not nearly so 
careful in handling the diseased parts and they are subjected to ordin- 
ary functional use and frequent traumatism for much longer periods 
than in the cases in which pain compels the patient to guard himself 
and limit the use of the imbs. 

Moreover the degree of trophic change corresponds in a measure 
to the severity of the nerve lesion, being mild in those cases in which 
sensation is more or less retained and enormous in those cases in 
which the organic nervous disease is finally complicated by psychic 
abnormality, when the extremities are subjected to long-continued 
strain and abuse.’ 

From these considerations it becomes evident that the various 
forms of osteoarthritis here mentioned have a very distinct connect- 
ing link. ‘They are all due primarily to a disturbance of the bone 
nutrition, 2. e., they are all examples of trophic osteoarthritis. Not 
alone senility, premature or otherwise, in which the retrogressive 
processes are in the ascendant, but anything which interferes with 
the nutritive processes, whether general or local, is capable of in- 
ducing the peculiar changes which I call trophic osteoporosis. So we 
find it appearing upon the loss of nerve supply, causing the well- 
known fragility of the bones and osteoarthritis of organic nervous 


1 Cases of tabes complicated by insanity, etc. 
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disease; it appears when the general metabolism is at fault, as in 
the case of osteoarthritis in the young; as the result of chronic 
toxsemia, as in the cases of osteoarthritis in connection with pulmo- 
nary tuberculosis, and bronchiectasiss, etc.; and finally it appears as 
the result of deficient nutrition, pure and simple, in cardiac disease. 

Trophic osteoporosis is, therefore, a generic process and thus 
readily lends itself as the keynote in the classification of these cases. 
Thus we have a general type of osteoarthritis, trophic osteoarthritis; 
under this head we can, when it is known, group the various forms 
according to their etiology: 

. Senile osteoarthritis. 

. Neurotic osteoarthritis. 
Trophic osteoarthritis . Metabolic osteoarthritis, 

. Toxeemic osteoarthritis. 

. Cardiac osteoarthritis. 

Besides the trophic, there is another generic type of osteoarthritis, 
i. e., the inflammatory, which is as a generai rule infective. This 
will be dealt with in anotlier paper. I mention it here in order to 
complete my scheme for the general classification of joint diseases. 
This also comprises various forms which vary slightly in their con- 
comitant phenomena according to the etiology. 

In my previous paper I showed that the primary arthrites could 
similarly be grouped under the same generic heads as the osteoar- 
thrites, 2. ¢., trophic and inflammatory or infective. Thus we have 
two methods by which we can classify these as well as all other joint 
diseases, the first according to their generic pathology, and a second 
according to the primary location of the disease in the bones or the 
synovia. 

CLASSIFICATION ACCORDING TO THE GENERIC PATHOLOGY. 

Inflammatory or Infectious. 
Synovial forms. Osseous forms. 
Infectious arthritis (group name). Infectious osteoarthritis (group name). 
Tuberculous ‘ Tuberculous 
Syphilitic = Gonorrhceal 
Gonorrheeal ‘ Syphilitic 
Typhoid Typhoid 
ete. ete. 
Trophic. 
Synovial forms. Osseous forms. 

Trophic arthritis (group name). Trophic osteoarthritis (group name). 
Metabolic or autotoxzic arthritis. Metabolic 
Senile arthritis. Senile 
Arteriosclerotic arthritis. Neurotic 


Toxemic arthritis. Toxeemic 

ete. etc. 

CLASSIFICATION ACCORDING TO THE LOCATION. 
Synovial Forms of Joint Disease. 
Inflammatory or infective. Trophic. 

Infectious arthritis (group name). Trophic arthritis (group name). 
Tuberculous Senile sg 
Syphilitic Metabolic 
Gonorrheeal Toxemic 
Typhoid ete. 

ete. 
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Osseous Forms of Joint Disease. 
Inflammatory or infective. Trophic. 


Infectious osteoarthritis (group name). Trophic osteoarthritis (group name). 
Tuberculous Metabolic 
Syphilitic Senile 
Gonorrbeeal Neurotic 
Typhoid Toxemic 
etc, etc. 


It is seen that whether we group the diseases according to their 
generic etiology or whether we group them according to the location 
in the bones or the synovia, the names remain exactly the same. The 
group name can be used whenever the specific etiology is not known 
in a given case. 

I have reserved the term trophic for the local bone or synovial 
change, and used the term metabolic arthritis and metabolic osteo- 
arthritis for thoseclasses of cases which are evidently due to some vice 
of the general metabolism. ‘The symptoms and joint changes are 
very characteristic and are evidently due to a specific abnormality 
in both the arthritis and the osteoarthritis forms; and each, no doubt, 
has its specific pathogenesis. What this is we are as yet unable to 
say. What I call metabolic osteoarthritis is a very characteristic 
disease, and corresponds exactly with Schuchardt’s arthritis nodosa, 
Baumeler’s arthritis deformans, 'Trousseau’s rheumatism nouveux. 
Pribrim includes it with a variety of other diseases, arthritic and 
osteoarthritic, as primary chronic rheumatism. Metabolic arthritis 
has been classed by nearly all observers as rheumatoid arthritis, 
or chronic rheumatism. 

It will be noticed that there has been no attempt made to divide 
the cases into acute and chronic. While the trophic forms of both 
arthritis and osteoarthritis are unquestionably always chronic, it is 
often difficult to say of the inflammatory forms what is acute and 
what is chronic. For some of them begin acutely and subsequently 
run a chronic course, while in others the progressive and permanent 
joint changes are the result of the single initial attack and not due toa 
continuance of the original morbid process.’ There are some cases 
of infectious arthritis and osteoarthritis which are distinctily acute, 
as, for instance, the so-called acute articular rheumatism, which ac- 
cording to the above given classification would be called acute infec- 
tious polyarthritis. However, there does not seem to me to be any 
advantage in classifying the joint diseases into acute and chronic; on 
the contrary, so long as our ideas of what is acute and what is chronic 
are not more settled, or rather until it is definitely determined what 
is acute and what chronic, such a method of classification only leads 
to confusion. 

As I have shown in my previous paper there are probably a 
great many varieties of acute and chronic infectious polyarthritides 


1 This was fully explained in my previous paper and definitely settled. 
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running a chronic course or causing permanent joint damage, the 
causative micro-organisms of which are not positively known. These 
must, therefore, for the present be called infectious polyarthrites. 
There is one form, first described by Schueller (arthritis villosa), 
which, because of the enormous proliferation of the synovial fringes, 
might be called infectious villous arthritis. Whether the bacteria 
described by Schueller as the cause are the only ones which produce 
this condition is as yet not definitely settled. 

Toxzemic arthritis corresponds to the so-called pseudorheuma- 
tism of pulmonary tuberculosis and allied conditions. It is a purely 
synovial form of joint disease and in this differs radically from 
toxzemic osteoarthritis. The latter corresponds to Pierre Marie’s 
osteoarthropathic hypertrophiante pneumique. In the cardiac cases, 
with the exception of the disability caused by the enlargement of the 
articular ends of the bone, there is rarely any true joint involvement. 

In the present state of our knowledge it is quite unnecessary to 
offer an apology for. suggesting a new classification of the joint dis- 
eases. ‘he scheme here proposed I have found most satisfactory 
ae own work, and this led me to believe it might prove useful to 
others. 

It would have made the paper too complicated had I included the 
details of my work on the pathology, and for this reason I left this 
part of the subject for a future, purely technical paper. However, 
those with specimens of joints, including the bones, can readily verify 
what I have said here. The x-rays are by Dr. L. G. Cole. 


LUMBAR PUNCTURE. 


A GENERAL REVIEW OF ITS VALUE AND APPLICABILITY. 


By S. J. Koprerzxy, M.D., 


INSTRUCTOR IN OTOLOGY IN NEW YORK POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL, N. Y. 


Lumar puncture, to which the medical world was introduced 
by Quincke, has from the time of its birth commanded so wide a 
divergence of opinion, both in the field of therapy and as an aid to 
the art of diagnosis, that it has become a veritable bone of conten- 
tion, not only to the otologist, but also to those whose fields of 
labor are in other branches of medical science. 

At first a therapeutic measure, the procedure was early recog- 
nized as affording a source from which to draw inferences to aid 
in clearing up doubtful diagnoses. Incidentally it pointed a way 
tosecure anesthesia in certain limited major operative work, and 
recently it has again been brought to the attention of the medical 
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profession as a therapeutic measure in the treatment of ear affec- 
tions. 

It was the author’s intention to classify and study the various 
opinions extant, to sum up and epitomize these opinions so as to 
place, if that were possible, the indications and value of lumbar 
puncture from the otological standpoint, but the subject broadened 
itself. No better illustration could be afforded of the inter-relations 
existing between the various branches of medicine than the applica- 
bility of this procedure in surgery, neurology, pathology, otology, 
and general medicine. In order therefore to arrive at a clearer and 
truer understanding of the question, the whole subject was gone 
over. 

While not claiming to have noted each and every article in 
literature bearing upon the question, still the most important ones 
have been carefully studied. The results arrived at are hereby 
published in order to give a general résumé of a subject which, 
when properly placed and intelligently employed, cannot but be of 
great importance to all medicine. 

The subject resolves itself into the consideration of lumbar punc- 
ture from three distinct view points: 

I. As an aid to diagnosis. 
II. As a therapeutic measure. 

III. As a procedure to produce anesthesia. 

I. As an Arp To DraGnosis. From an originally empirical pro- 
cedure, lumbar puncture has developed into a highly scientific 
exploratory method. ‘The chemical and bacteriological character 
of the spinal fluid has been studied with great care in Germany. 
The practical value of this diagnostic measure was nehanced in 
France by applying to the fluid the method known as cytodiagnosis 
of Widal, Ravaud, and Sicard with its greater precision and more 
definite formule. 

In contradistinction to the bacteriological examination of the 
cerebrospinal fluid with its direct demonstration, cultures, and 
animal inoculation, the cytodiagnostic or histological method con- 
sists in the microscopic determination, in the obtained fluid as 
withdrawn, or after centrifugation, of the several varieties of leuko- 
cytes which are differentiated in accordance with their morpholo 
and their staining affinities. The cytological formule established 
by Sicard, Widal, and Ravaud express the practical application 
of the histological method. 

The bacteriological and the cytological examination were soon 
extended by cryoscopy (Widal, Sicard, and Ravaud), chromo- 
diagnosis (Sicard), chemical analysis applied to certain forms of 
meningitis (Sobrazes, Deniges, and Wulf), and finally the study 
of meningeal permeability, etc. 

Essential points in the technique of the examination of cerebro- 
spinal fluid are: 
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. The pressure under which it is obtained. 
. Its coloration (chromodiagnosis). 
. The bacteriological findings. 
. Cytodiagnosis. 
. The chemical examination. 
. Cryoscopy of the fluid. 

Normal cerebrospinal fluid is a clear transparent liquid, with a 
specific gravity of 1003 to 1004 (Archard and Laubry”), and 
usually of a quantity varying from 60 to 100 grams, which is 
sometimes increased to 300 and even 400 grams in the aged. 
Under abnormal conditions the color is often altered, and the 
specific gravity varies from 1002 to 1009 (Archard, Laubry). 

1. Pressure. The degree of pressure under which the cerebro- 
spinal fluid is obtained is easily recognized without instruments by 
the strength of the spurt and the height of its curve during with- 
drawal. Slow evacuation, drop by drop, indicates hypotonia, 
while a fountain spurt, the patient in a recumbent position, gives 
evidence of a rise of pressure. Pressure is subject to considerable 
vacillation in the same patient, and during the same posture, depend- 
ing upon the position of the head, cardiac pulsation, and respiratory 
activity (Reiken™). 

According to Quincke, pressure rises in grave inflammatory 
conditions, in tuberculous meningitis, and in brain tumor; the 
highest observations recorded are those in tuberculous meningitis 
and acute hydrocephalus. 

Lermoyez™ noted a behavior of the puncture liquid, simulating 
a urinary stredm issuing under strong pressure, in a case of brain 
abscess of otitic origin. 

The diagnostic importance of pressure is on the whole a limited 
and secondary one, Quincke himself admitting that the height of 
the pressure curve does not indicate the nature of the disease. 

2. Coloration. For the summary of characteristics obtained 
from the coloration of the cerebrospinal fluid, Sicard proposes the 
name ‘“‘chromodiagnosis.” He considers this part of the examina- 
tion as very reliable and instructive. Unfortunately the cases with 
distinct modification of color are usually the least obscure clinically. 

Wentworth suggests careful comparison of the fluid received 
from spinal puncture into a test tube with distilled water contained 
in a similar tube. The normal appearance may be altered by 
accidental or pathological admixture with blood or micro-organ- 
isms. Blood is easily recognized. Leukocytes contained in the 
fluid cause a characteristic turbid appearance, although there is a 
record of an observation by Braunstein in which the fluid was 
cloudy without hyperleukocytosis or other formed constituents 
(probably as a result of unrecognized chemical changes). 
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In a general way coloration is affected in acute meningeal inflam- 
mations, exceptionally in these conditions the fluid may remain 
clear. 

The discoloration varies from almost clear to a general yellow, 
and from the slightest trace of cloudiness to a well-defined purulent 
turbidity in cases of acute bacterial meningitis. In chronic menin- 
gitis the fluid will generally be found clear, but occasionally it 
presents a greenish-yellow color (Raymond, Widal). In tubercu- 
lous meningitis Widal found it usually clear, sometimes opalescent; 
on the other hand, Wentworth always found it more or less cloudy. 
It was clear in only 5 per cent. of the cases of Bernheim and Moser.*° 
From admixture with pigment derived from bile or from blood 
serum it may present a yellowish or greenish-yellow color in cases 
of icterus (Widal, Sicard, and Ravaud"). 

So much variability in the coloration of the fluid has been observed 
by Foster®® that he places no faith in the data obtained from the 
color examination. 

3. Bacteriological Findings. 'The bacteriopathology of puncture 
fluid has been extensively studied since the introduction of the 
method. Nearly all forms of micro-organisms have been found in 
it, for there may be a mixed infection, with other bacteria than 
those pathognomonic of the disease in any given condition. Diplo- 
cocci are especially common in affections of the spinal meninges, 
but true gonococci are rarely found. Weichselbaum’s diplococcus 
intracellularis, the accepted cause of cerebrospinal meningitis, if 
found settles the diagnosis in this disease. ‘This is generally demon- 
strated without difficulty, and may be distinguished by culture 
methods from the micrococcus catarrhalis, which is much more 
easily grown in lower temperatures and on all kinds of culture 
media. In otogenic infections arising from a pathological process 
in the region of the ear there may be no micro-organisms at all in 
the cerebrospinal fluid (Hastings*®). 

Kroenig™ demonstrated granular detritus nerve fibres containing 
myeline, free myeline, and blood crystals in tlie bacteriological 
findings of the spinal fluid. 

He examined the fluid from four cases during life which later 
came to autopsy, and his diagnosis previously made by puncture 
of cerebral foci of softening with rupture into the subarachnoidal 
space was borne out by the postmortem findings. 

In the fluid withdrawn from hemiplegics the signs of older 
hemorrhages into the brain substance or the meninges were demon- 
strated in the form of hxmatoidin and hemosiderin. The finding 
of these latter in the fluid might be of eventual value in the differ- 
ential diagnosis between embolism and hemorrhages. He was 
never able to demonstrate tumor elements, although he once was 
able to diagnose a rupture of a brain tumor, which was confirmed 
at autopsy, from the detritus found in the puncture fluid. 
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Bacteriological examination includes direct investigation, cul- 
tures, and inoculation. Cytological diagnosis does not exclude 
bacteriological examination. ‘The bacteriological test made directly 
and by culture may be performed at the bedside (Sicard). 

The direct examination is made according to laboratory methods 
in common use for research work of this kind: Stadelman has 
shown that bacteriological findings, notably of the tubercle 
bacillus, depends largely upon the worker’s skill, consequently he 
considers only positive findings of diagnostic value. 

In acute cases where the medical or therapeutic interference 
must be prompt on account of imminent danger to life the direct 
examination is the only method of practical use. Cultures and 
animal inoculations presuppose so much time that these procedures 
are adaptable only to chronic cases and to the tuberculous form of 
meningitis. 

One seeks bacilli on the fibrinous threads which form in the 
tube after standing or after centrifugation of the fluid. 

In the so-called microbial forms of meningitis many kinds of 
bacteria have been found, the staphylococcus (Josias, Netter, 
Stadelman, etc.), the streptococcus, Fraenkel’s and Weichselbaum’s 
pneumococcus, the Ebert bacillus (demonstrated by Wentworth 
and Lenhartz), the colon bacillus, the tubercle bacillus, and many 
others. 

The tubercle bacillus, especially, has caused great trouble and 
raised much discussion. It is not found in all cases, and the vari- 
able results are explained by the different methods employed by the 
respective workers. Kroenig™ attributes failure to an imperfect 
centrifugation, or to a poor stain; he states his belief as to the possi- 
bility of demonstrating tubercle bacilli in each and every case of 
tuberculous meningitis.” 

Schwartz” endorses Furbringer’s method of spontaneous clot 
production after permitting the fluid to stand twenty-four hours 
as preferable to centrifugation of the fluid; he divided the fluid into 
two parts, one of which was subjected to centrifugation and demon- 
strated the bacilli only in the untreated portion. 

The absence of tubercle bacilli may be due to the fact that the 
meningeal tubercles have not broken down, or that they are limited 
to the cranial meninges and the communication between the two 
cavities is clogged or obliterated, or that the puncture has pene- 
trated into the subdural space (Stadelman”). ‘This opinion is 
plausible for certain cases, but less satisfactory than the explanation 
of negative findings by reason of faulty technique. 

When found the tubercle bacilli are always present in small 
numbers, a warning that not every rod retaining the stain after 
the Ziehl solution and sulphuric acid discoloration should be con- 
sidered as Koch’s tubercle bacilli is sounded by Griffon and 
Philibert. f 
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As to the culture methods, the advantages of conclusive results 
are offset by the delay in the appearance of the culture growths, 
usually two or three weeks. This prevents the practical application 
of culture methods for diagnostic purposes in the majority of the 
intracranial complications of middle ear disease. 

Negative results do not by any means demonstrate the absence 
of micro-organisms in the cerebrospinal fluid. The cultures may 
prove failures because the medullary canal did not share in the 
inflammatory process, or because the fluid itself had bactericidal 
properties preventing the preservation of bacterial vitality or viru- 
lence, or because these bacteria have become independently atten- 
uated (Leutert). ‘The pneumococcus and the meningococcus are 
feebly virulent in the purulent exudate of meningeal inflammation, 
and they yield no culture for from eight to ten days after the onset 
of the disease (Concetti*). 

Besancon and Griffon obtained a positive result in regard to the 
tubercle bacillus by adding a few drops of the fluid to gelatinized 
blood. ‘Twelve to fifteen days later the colonies were visible to the 
naked eye. 

Animal inoculation is of especial value for the demonstration of 
tubercle bacilli, but the method demands at least three weeks’ time. 
The fluid is introduced into the peritoneum of guinea-pigs; the 
results may be negative for similar reasons as in the case of the 
cultures, generally on account of the diminished virulence or the 
smal] numbers contained in the inoculated fluid. 

Inoculation was successful in 27 per cent. of the cases of tuber- 
culous meningitis of Bernheim and Mosser, and in 30 per cent. of 
those of Netter. The scientific accuracy of these examinations is 
incontestable according to Variot.° ‘Their value is, however, only 
relative for the clinician who requires prompt information. The 
answer from the laboratory comes of necessity so late that in the 
case of tuberculous meningitis the paralytic phenomena of the 
final stage will precede and confirm them (Chavasse and Mahu). 

4. Cytodiagnosis. ‘This method of examination, recently intro- 
duced by Sicard, Widal, and Ravaud (1900), consists, as already 
indicated, in the histological study of the cellular elements con- 
tained in the spinal fluid, this study being based on the determina- 
tion of the number and nature of its formed elements. Remarkable 
practical results have been obtained by this method, which Went- 
worth™ had suggested in 1896 and Bernheim and Mosser® in 1897, 
for the study of meningeal affections. 

By means of cytodiagnosis as a routine measure certain cyto- 
logical formulz have become established in connection with various 
cerebral or cerebrospinal affections. 

Normal cerebrospinal fluid or fluid unaltered by general or 
nervous diseases contains only a few leukocytes, not more than one 
or two in the microscopic field. When, on the other hand, the 
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meninges are the seat of irritation or inflammation, formed elements 
appear in the fluid whose number and character vary with the 
intensity and nature of the inflammatory process, representing at 
once a qualitative and quantitative reaction. 

The technique of the method is described in detail in the works 
of Widal, Sicard, and Ravaud, and is of easy and practical applica- 
bility. The succeeding microscopic examination must be made 
with the greatest care and thoroughness, since the leukocytes may 
be unevenly distributed—being occasionally much more numerous 
on some slides than on others. ‘The observer must be able to recog- 
nize, differentiate, and count the different elements (Sicard**). 

The lymphocytosis of the cerebrospinal fluid indicates only the 
presence of meningeal irritation, and therefore does not in itself 
furnish information as to the nature of the irritating process. Being 
simply a sign of meningeal irritation, it does not invariably indicate 
meningitis. Dana’ found increased lymphocytosis present in two 
cases of paresis, while in two other cases the fluid was clear. 

Lymphocytosis of the spinal fluid is especially observed in chronic 
meningeal affections, as for instance in tabes,” multiple sclerosis, 
syphilis, and tuberculous meningitis. 

Polynucleosis is the sign of an acute and violent irritation. It 
is usually found in acute non-tuberculous meningitis from various 
causes (pneumococcus, staphylococcus, meningococcus). At this 
stage the fluid contains almost solely polynuclear leukocytes, gen- 
erally in sufficient numbers to give the fluid a cloudy aspect. Some- 
times the fluid appears normal and the polynuclear leukocytes are 
only discoverable after centrifugation. It has been noted of the 
fluid, especially in cerebrospinal meningitis, that the polynuclear 
leukocytes decrease as recovery progresses, then they are replaced 
by lymphocytes, which in their turn gradually disappear when 
recovery is complete (Labbi and Castaignes, Sicard and Bricy). 

Polynucleosis has been occasionally observed in tuberculous 
meningitis. According to Braunstein it is often found in suppura- 
tive meningitis complicating middle-ear disease. Leutert states 
as a result of his work on the complications of middle-ear disease 
that a marked general leukocytosis usually strongly suggests menin- 
gitis, an opinion shared to some extent by Lenhartz. Polynuclear 
leukocytosis, as always suggestive of meningeal inflammation, had 
previously been commented on by Stadelman, Bernheim, Mosser, 
Lichtheim, and Wentworth. 

5. Chemical Examination. For purposes of diagnosis the chemi- 
cal character of the cerebrospinal fluid is indifferent and devoid of 
practical value in ordinary cases. The normal reaction is alkaline, 
presenting a considerable proportion of sodium chloride, and con- 
taining neither fibrinogen nor fibrin ferment. In meningeal inflam- 
mations the albumin increases, especially in the suppurative forms 
where it may reach 7 or even 9 per cent. In such cases, however, 
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the diagnosis can be made by the gross aspect of the fluid. Daskie- 
witz-Korybut believes that a percentage of more than 1 per cent. in 
the albumin points to inflammatory processes and should be taken 
as a contraindication of tumor. 

Reiken® holds that in tuberculous meningitis the average of 
albumin is about 2 per cent. 

Fuchs™ believes that there is still much room for improvement 
in the technique of the physical and chemical methods of exam- 
ining the spinal fluid. He attaches great importance to the deter- 
mination of the freezing point and to the electrical conductivity of 
the fluid. 

The constant raising of the freezing point in all forms of menin- 
gitis, and the disturbances in the relative values of the electrical con- 
ductivity and the freezing point he interprets as an alteration in 
the relative proportions of organic and inorganic constituents, 
which he believes occurs in meningitis exclusively. 

6. Cryoscopy. ‘The determination by cryoscopy of the osmotic 
tension of the cerebrospinal fluid means the establishment of its 
coagulation point as compared to that of blood serum, and has 
been employed by Sicard, Widal, and Ravaud.” ‘This procedure 
necessitates special instruments, and Bard prefers hzmatolysis 
according to the Hamburger method of determination of the iso- 
tonicity of saline solutions. This procedure consists in trying if 
the cerebrospinal fluid is stained by the influence of a few drops of 
blood added to the puncture fluid, which is then subjected to centri- 
fugation. In the normal state the cerebrospinal fluid does not 
“leak,” but “leakage” occurs when it is in a state of hypotonia. 
Bard,** however, admits the inferior value of hematolysis as com- 
pared to cytology in the diagnosis of acute forms of meningitis, 
since it does not assist materially in the differential diagnosis, pre- 
senting “leakage” in tuberculous meningitis, and even in slight 
inflammatory conditions and meningeal implications due to pro- 
found intoxication. 

Interesting as they are from the scientific view exclusively, the 
results of cryoscopy and hematolysis up to the present writing are 
possessed of almost no practical value. 

Summing up these various methods of examination of the spinal 
fluid, it should be borne in mind that it is not so much a given 
characteristic of the cerebrospinal fluid, but the totality of its exam- 
ination which should furnish diagnostic indications, and the results 
of this examination should always be considered in connection with. 
the clinical development of the case. Erroneous conclusions are 
only too easily arrived at in the difficult cases where lumbar puncture 
is undertaken in order to assist an uncertain or a doubtful diagnosis. 

Significance of Pathological Findings. During the first period 
of intercranial complications of middle-ear disease, at a time when 
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judicious interference may serve to rescue the patient’s life, diag- 
nosis frequently presents enormous and even insurmountable diffi- 
culties. The importance of the specialist’s decision in these serious 
eases is such that he is called upon to resort to all the exploratory 
methods furnished him by general medicine for the solution of his 
complicated problem. 

The presence of otitis media does not by any means exclude the 
possibility of a cerebrospinal meningitis or a tuberculous menin- 
gitis, both entirely independent of the ear disease proper. The 
existence of a chronic tuberculous otorrhcea creates an equal pre- 
disposition for the development of a tuberculous meningitis, as it 
does for that of a simple purulent meningitis from infection by 
contiguity. 

The choice between the two may occasionally prove most embar- 
rassing (Luc”’). 

Stadelman™ stated ten years ago that the differential schedule 
to distinguish purulent meningitis, tuberculous meningitis, and 
brain abscess was as follows: A clear fluid with tubercle bacilli 
indicates tuberculous meningitis. A turbid liquid, clouded up to 
purulency with various forms of micro-organisms, means suppura- 
tive meningitis, and a clear liquid without micro-organisms points 
to brain abscess. 

This summary, although not infallible, represents considerable 
progress in the diagnosis of intracranial complications of ear dis- 
ease. But the advance that has since that time been made in the 
methods of examination of the cerebrospinal fluid, coupled with a 
wider knowledge of ear complications, permits of a new and gen- 
erally applicable—although not yet perfect—schedule fitting the 
majority of cases. According to Chavasse and Mahu” a clear 
normal non-coagulable fluid indicates sinus thrombosis, brain 
abscess (epi- or subdural), simple serous meningitis, meningismus, 
hysteria, and occasionally a circumscribed meningitis. If the fluid 
comes away in spurts under pressure the probability of serous menin- 
gitis, sinus thrombosis, or more rarely brain abscess, is increased. 
A clear fluid without bacteria or coagulating elements makes for a 
probable diagnosis of meningitis, toxic (?) or tuberculous. A 
clear or yellow or slightly turbid fluid with predominating lympho- 
cytosis, or the tubercle bacilli, indicates tuberculous meningitis 
after clinical elimination of other causes of lymphocytosis, if there 
are no tubercle bacilli present. An opalescent or purulent fluid, 
forming a coagulum, with predominating polynucleosis, and eventual 
presence of various micro-organisms, means acute diffuse menin- 
gitis, purulent or non-purulent, cerebrospinal meningitis (provided 
Weichselbaum’s meningococcus is present), and if the puncture is 
hurried—i. e¢., the fluid aspirated—sometimes it indicates a circum- 
scribed meningitis. 
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Apart from the clinical symptoms, lumbar puncture does not 
give the mathematical certainty of establishing the differential 
diagnosis between brain abscess, serous meningitis, meningismus, 
or sinus thrombosis. It is thus shown that lumbar puncture fails 
precisely for the differential diagnoses of greatest importance to the 
otologists, leaving doubt also as to the existence of a circumscribed 
meningitis. 

The opinions of observers who have made a special study of 
lumbar puncture vary widely as to the practical value of positive 
results of the examination of the spinal fluid—meaning a change 
in the constituency of the fluid—and of negative findings—meaning 
a normally constituted fluid. 

Stadelman in 1895 considered negative results as devoid of value, 
especially for differential diagnosis between brain abscess and 
purulent meningitis. Since that time he has modified his opinion. 
Braun™ admits only positive findings for the diagnostication of 
meningitis, and Lichtheim™ reports a case diagnosed as diffuse 
meningitis because the fluid was cloudy from the presence of leuko- 
cytes, but which turned out to be a circumscribed meningitis. 

Leutert” and also Cheney” attach importance to a negative find- 
ing, the object of the former being especially to exclude meningitis. 
He takes a quantity sufficient in amount (12 to 15 cm.) to ascertain 
the withdrawal of the fluid from the cranial cavity. 

Chavasse and Mahu consider this last condition as superfluous, 
as demonstrated by recent application of the cytodiagnostic method 
the cerebrospinal fluid is not a stagnating, stationary liquid, there 
being a constant interchange between the cranial and the spinal 
cavities. 

According to Leutert, an objection to placing too much value on 
negative findings is the possibility of an existing obstruction of the 
communication between these two cavities. This obstruction is 
demonstrated when it is possible to withdraw only a very small 
quantity of the fluid. 

Grunert™ agrees with Leutert in trying to exclude diffuse puru- 
lent meningitis by lumbar puncture. He lays great stress on the 
data derived from the clinical picture. 

Braunstein summarizes the conclusions of Leutert and Schwartz 
laid down at the “Versammelung Deutsche Naturfoerscher und 
Aerzte zu Hamberg, 1901,” as follows: A negative result, fluid 
clear and normal, definitely excludes the existence of diffuse puru- 
lent meningitis. A positive result, fluid turbid from increase of 
leukocytes, with presence or absence of micro-organisms, demon- 
strates the existence of diffuse purulent. meningitis, or of cerebro- 
spinal meningitis (if the meningococcus intracellularis is present). 
Braunstein does not consider it essential that the leukocytes present 
must be polynuclear, but he admits that the fluid may show tur- 
bidity in cases of brain abscess. 
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At a time when the cytodiagnostic method was not yet in use 
Luc wrote that in a doubtful diagnosis between encephalic abscess 
and meningitis the absence of microbes in the fluid withdrawn by 
puncture and the inocuity of the fluid when inoculated into labora- 
tory animals presented strong presumptive evidence in favor of 
brain abscess. 

Koerner” considers lumbar puncture as a frequent but not invari- 
able positive diagnostic measure in otitic leptomeningitis. He 
makes the reservation that a fluid slightly cloudy with bacteria 
may be found in diffuse as well as in circumscribed meningitis, 
and that there may be circumscribed meningitis with a clear fluid. 

Schultz” declares that neither the macroscopic aspect of the 
trouble nor the microscopic evidence of increase of leukocytes are 
in all cases sufficient for the establishment of the diagnosis of 
diffuse purulent meningitis; he, however, attributes great impor- 
tance to the bacteriological examination which, as we have already 
seen, unfortunately are often a failure, as are also the attempts at 
making cultures. 

Cytology as applied to general medicine furnishes some points 
of interest for the study of the otitic forms of meningitis. Netter” 
does not consider a clear fluid a conclusive proof of the absence of 
meningitis; moreover, the aspect of the fluid may vary with the time 
of the puncture. Archard and Laubry”™ believe that if positive 
results of lumbar puncture are taken to indicate the presence of 
meningitis, a negative result should not be held as irrefutable proof 
that no meningitis is present. For Sicard, the withdrawal of a 
clear fluid without leukocytes suffices, given the presence of doubt- 
ful meningeal symptoms to determine the absence of a meningeal 
inflammation. 

Differential Diagnosis. In children especially tuberculous menin- 
gitis and cerebral tubercles are often observed, either as a compli- 
cation of tuberculous otitis or as an accompanying result of non- 
tuberculous ear disease; moreover, tuberculous meningitis is often 
incorrectly diagnosed as ordinary meningitis or even as brain 
abscess. In order to prevent an eventual useless operation the 
examination of the cerebrospinal fluid is resorted to as a diagnostic 
aid. 

The fluid obtained in these cases is generally clear and trans- 

arent, sometimes greenish yellow or tinged with blood. 

Wentworth claims that, when compared to distilled water, the 
fluid is almost invariably cloudy. It flows out under pressure, 
and the coagulum which forms in it is muddy, white, or gray, quite 
hard, and not easily smeared on slides (Netter). ‘The tubercle 
bacillus is demonstrable microscopically in about an average of 50 
per cent. of all cases, always in small numbers. Not so long ago 
the demonstration of the tubercle bacillus meant the crucial test for 
the presence of tuberculous meningitis, and as this examination 
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was frequently negative, Monti*® held that lumbar puncture was 
devoid of value as an aid to diagnosis. Friedjung’™ held similar 
opinions. But the significance of the examination has been mate- 
rially changed by the work of Widal, Sicard, and Ravaud, as already 
described. Cytodiagnosis invariably shows an excess of lympho- 
cytes, sometimes mixed with polynuclear leukocytes and endothelial 
cells. 

In some cases this lymphocytosis seems to have led to a diagnosis 
of tuberculous meningitis when there was present only a simple 
meningitis, as demonstrated at autopsy. 

Diffuse purulent meningitis due to various microbes is the most 
commonly observed form of this disorder as a complication of sup- 
purative middle-ear disease. In diffuse suppurative leptomeningitis 
arising as a complication of ear trouble, or accompanying sinus 
thrombosis or brain abscess, the fluid withdrawn by puncture is 
changed both macroscopically and microscopically. ‘The seat of 
the suppurative process is commonly the subarachnoidal (excep- 
tionally the subdural) space. . The fluid is accordingly seen to be 
cloudy, greenish yellow, sometimes typically purulent, very fre- 
quently containing various forms of microbes, such as the staphylo- 
coccus, the streptococcus, the pneumococcus, etc., and considerable 
quantities of leukocytes. ‘The pressure varies from high (Stadel- 
man) to low (Chavasse and Mahu). Cytodiagnosis confirms the 
typical increase of polynuclear leukocytes in suppurative menin- 
gitis, especially of the otitic form (Leutert*”). Braunstein believes 
that the presence of bacteria is not essential for the diagnosis of 
meningitis, but that a hyperleukocytosis with a turbid fluid points 
directly to the existence of a purulent meningeal inflammation. 
In a case of suppurative meningitis observed by Chavasse and 
Mahu the puncture fluid contained many polynuclear leukocytes 
and some pneumococci. In another case, one of multiple brain 
abscess, the fluid was slightly opalescent and cytodiagnosis demon- 
strated the presence of many polynuclear leukocytes. In a case of 
suppurative cerebrospinal meningitis following posterosuperior 
mastoid cellulitis, the fluid obtained by puncture was found to be 
cloudy and to contain pneumococci.’ 

Lumbar puncture performed on a patient suffering from menin- 
gitis developing a month after mastoid abscess, yielded 4 to 5 c.c. 
of fluid in which cytodiagnosis demonstrated the presence of formed 
elements, while bacterial cultures proved negative. In the majority 
of cases of purulent meningitis of otitic origin Chavasse and Mahu 
claim that the diagnosis is facilitated by the determination, first, 
of a cloudy fluid, and second, a cloudy fluid with predominant 
polynuclear leukocytes. In one of the cases observed by Lichtheim 
the fluid was not cloudy, notwithstanding an extensive basal menin- 
gitis; in another the fluid was cloudy, but did not contain any 
polynuclear leukocytes. 
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Turbid fluid without bacteria or hyperleukocytosis is mentioned 
by Heinike’™™ as occurring in one of his cases. 

Lumbar puncture practised on a child with chronic mastoiditis, 
complicated with a disease whose clinical picture was that of lepto- 
meningitis, yielded a clear fluid under moderate pressure in which 
the microscopic examination after centrifugation showed neither 
corpuscles nor micro-organisms. Agar cultures remained sterile. - 
Autopsy, however, demonstrated suppurative leptomeningitis with 
a turbid fluid in the ventricles (Witte and Sturm).’® 

Grossmann’ had results from puncture in one case which would 
have led him to the diagnosis of diffuse meningitis, but notwith- 
standing his findings, he operated upon the case and the symptom- 
complex cleared up entirely; in another, a case of general otitic 
sepsis, the fluid was cloudy and contained pus elements, but upon 
autopsy no meningitis was demonstrable. ‘This last case is hardly 
one from which to draw inferences as to the diagnostic value of the 
puncture method, as I believe that when a general sepsis supervenes, 
whether it comes as a complication of middle-ear disease or after 
surgical measures, if advanced to any extent, all the fluids of the 
body will give evidence of pus elements. 

Cohen™ insists that the fluid is almost always abnormal in sup- 
purative meningitis provided the puncture is not undertaken too 
early in the course of the disease. 

Obliteration of the connecting passage between the spinal and 
the cranial cavities is assumed as an explanation of the normal 
fluid withdrawn by puncture in a case of meningitis, which diag- 
nosis was confirmed by autopsy by Archard and Laubry.’® 

Strauss’ also accounts for these peculiar observations by the 
occlusion of the foramen of Magendie by the inflammatory exudate. 

In cerebral or cerebellar abscess uncomplicated by other affec- 
tions, intercranial in their nature, or by sinus thrombosis, diffuse 
or circumscribed meningitis, the fluid is, as a rule, normally clear, 
without organisms, and yielding no coagulum. After centrifuga- 
tion Lermoyez *° found the clear fluid to be normal. The quantity 
of the fluid may be altered by the existence of sinus thrombosis, 
but it generally remains clear (Laurens). 

Constade™ noticed a dripping evacuation, drop by drop, of a 
clear fluid from a child eleven years of age who died of lateral sinus 
thrombosis confirmed by autopsy. 

A circumscribed suppurative meningitis may present the same 
symptoms as the diffuse form of the disease, and here lumbar punc- 
ture is quite apt to yield a normal negative fluid. Where there are 
of circumscribed otitic meningitis points out 

e eventual existence of a circumscribed meningitis proper. Ac- 
cording to Hinsberg™* a clear and sterile fluid does not absolutely 
contraindicate a circumscribed inflammatory focus. Koerner“ 
believes that a slightly turbid fluid with bacteria may be found as 
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well in diffuse as in circumscribed meningitis, and that there may 
be circumscribed meningitis with a clear fluid without pus elements 
or micro-organisms. 

Lannois and Armand”® report a case of cerebellar abscess by 
extension from a suppurating labyrinth, complicated by a localized 
meningitis, in which they withdrew by puncture 30 to 40 grams of 
slightly turbid fluid which after centrifugation showed many poly- 
nuclear leukocytes with indistinct and faintly stained nuclei, and 
a few mononuclear leukocytes but no lymphocytes. 

In pachymeningitis, intradural abscess, and extradural suppura- 
tions the fluid may retain its normal composition; thus, Braun- 
stein made several observations concerning extradural lesions, 
even when complicated with cellebellar abscess, in which the punc- 
ture yielded a clear and normal fluid, and Laurens” withdrew 
transparent fluid from a case of extradural abscess with pachy- 
meningitis of otitic origin. On the other hand, Berstelmann™*® 
obtained cloudy fluid with deposits of many leukocytes and a few 
fine specimens of the diplococcus intracellularis from a case of 
extradural abscess which terminated in recovery after surgical 
interference. ‘The composition of the fluid may eventually be 
accounted for by the existence of a slight cerebrospinal meningitis. 

In cases of intradural abscess lumbar puncture may yield a 
clear fluid without leukocytes or micro-organisms or formed ele- 
ments, as shown by cytodiagnosis (Leutert). 

Bacteriological and cytological examinations have not given - 
much information on the subject of the various forms of serous 
meningitis, as observed with special frequency in infancy and child- 
hood and so frequently confounded with cerebral abscess (Broca 
and Laurens,"“* Leyden,”® Hegener,™ and Boenninghaus).’ 

Of the various forms of ear disease the simple mastoid affections 
are the only ones which do not cause a modification of the cerebro- 
spinal fluid. This should be kept in mind because of the existence 
of certain morbid conditions simulating or complicating this ear 
disease. 

I cannot complete the study of the diagnostic possibilities of 
lumbar puncture without touching upon a series of symptoms to 
which the name ‘“‘meningismus” has been applied. 

There are a series of symptoms occasionally observed in the 
course of suppurative middle-ear disease, especially in children, 
but occasionally in adults, which simulate either simple or tuber- 
culous meningitis and brain abscess. In these cases no inflamma- 
tory lesion is supposed to exist, and to this symptom-complex the 
term “meningismus” is restricted. It does not include the serous 
forms of meningitis (Dupre,’” Gelle, Massin, Chavasse™). 

For the development of meningismus, hysteria and neurasthenia 
have been held accountable, and Lermoyez has attributed it to 
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reflex symptoms from a suppurative inflammation of the labyrinth. 
Dopter’® has observed meningismus in cases of typhoid fever. 

In true meningismus, which is simply the manifestation of func- 
tional trouble without implication of the serous membranes, the 
cerebrospinal fluid is normal, according to Widal and Lamouroux.'” 

In two cases of labyrinthine disease, both feimales, in whom no 
hysterical elements were demonstrable, the fluid withdrawn by 
puncture flowed without heightened tension, was clear, and con- 
tained no formed elements (Chavasse and Mahu). 

In ear disease, acute non-tuberculous meningeal inflammations 
are of frequent occurrence, and according to Netter” the milder 
and non-purulent forms may retrocede rapidly without leaving 
traces behind them. In these cases lumbar puncture will yield a 
clear and apparently normal fluid, which after standing some hours 
presents scanty flakes of fibrin and may contain albumin and 
some pneumococci. 

Merkens, Brieger, and Koerner admit the possible occurrence 
of a serous meningitis due to a penetration of toxins from a suppura- 
tive otitic focus to the meninges. The toxin of the pneumococcus 
circulating in the blood has been held responsible for the develop- 
ment of the condition by Belfanti and Hutinal.™ 

Cerebrospinal fluid then is seen to be normal in composition in 
labyrinthine disease and in meningismus, while in brain abscess, 
lateral sinus thrombosis, and non-bacterial serous meningitis it 
may be clear and normal, but it is often increased in amount and 
generally flows under heightened pressure. 

The conflicting observations obtained from diffuse meningitis 
may in a measure be accounted for by the fact that in certain of 
their cases the differential diagnosis between diffuse, simple, tuber- 
culous, and non-tuberculous meningitis and miningismus had not 
been made, especially the differential diagnosis between diffuse 
meningitis and the condition known as meningismus. Reading 
certain results obtained by puncture one is inclined to believe that 
the observer was dealing with meningismus rather than with a 
meningitis proper. ‘Taking those cases where there was present a 
clear and normal fluid, and in which the diagnosis was not con- 
firmed by autopsy, and classifying them under the heading “ menin- 
gismus,” the diagnostic data reads clear and distinct. 

In summing up the diagnostic possibilities of lumbar puncture 
we are inclined to believe it a measure of great value, especially 
when undertaken rather to clear up doubtful diagnoses than to 
substantiate probable ones. The data obtained should invariably 
be considered with the clinical evidence of the disease, and where 
the question involved is one as to whether or not surgical interfer- 
ence should be undertaken, it is well to give the patient the benefit 

of the doubt. 
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Il. As a Tuerapeutic Measure. In 1891 Quincke,' after 
extensive experimentation on dogs and rabbits, performed the first 
original operation of lumbar puncture on a patient—a child two 
years old—for the purpose of relieving a fresh hydrocephalic effu- 
sion, with pressure symptoms, by means of withdrawing cerebro- 
spinal fluid. The puncture was repeated three times at intervals 
of several days, resulting in an almost complete recovery of the 

atient. 

: The lucky outcome of his brilliant venture encouraged the sur- 
geon to further experimentation, and he published his results in an 
article on the physiological and pathological conditions of pressure 
on the cerebrospinal space, as well as the physical and chemical 
constitution of the fluid withdrawn by puncture, in various condi- 
tions of the disease.” It was not long before Quincke had performed 
the operation twenty-two times on ten individuals.’ 

While Quincke had had a fair proportion of therapeutic success, 
Lichtheim,‘ working at Koenigsberg, reported on a series of spinal 
punctures performed by him without relief to the patients. Even 
very pronounced symptoms, in cases of brain tumor, were not even 
transitionally relieved by the withdrawal of very large amounts of 
cerebrospinal fluid (80 cm.). Notwithstanding these negative 
results Lichtheim believed that lumbar puncture possessed diag- 
nostic value. 

The experience of Ziemssen® with Quincke’s puncture was favor- 
able in so far as he observed improvement of pressure symptoms 
after the operation, especially finding relief from oppressive head- 
aches. He pointed out the advantage of utilizing the cerebrospinal 
fluid thus obtained for admixture with medical agents. 

Wyss° reported a case of hydrocephalus in a child eight months 
old improved by six ventricular and one lumbar puncture, and 
Dennig’ obtained postmortem a large quantity of tubercle bacilli 
by means of spinal puncture from a case of tuberculous meningitis. 

The finding of tubercle bacilli has frequently been duplicated, 
notably in the remarkable case of tuberculous meningitis ending in 
recovery reported by Freyhan.*® 

After 1895 professional interest became more general, and the 
subject of lumbar puncture came. up for discussion at various con- 
gresses and lectures.° 

While Ziemssen pointed out the advantage of mixing the cerebro- 
spinal fluid with medical agents in 1893, the first observer to replace 
the spinal fluid by a medicated one or a serum was Chipault*® 
(1897), although cocaine had been introduced into the spinal canal 
(cauda equina) by Leonard Corning,” an American neurologist, ten 
years before Bier, the German physician, to whom the claim for 
priority for “medullary anesthesia” is generally conceded. 

Broadly speaking, lumbar puncture affords two ways of thera- 
peutically influencing a given lesion: 
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1. By affording a road for the introduction of medicaments into 
the spinal canal, and from there to the cranial cavity, with the idea 
of producing a resultant action directly upon the cranial or spinal 
lesion. 

2. As a means of producing favorable therapeutic action by 
withdrawal of excessive amounts of fluid, thus relieving pressure, 
and also simultaneously with the withdrawal of the fluid, bringing 
about the removal of causative foci of disease. 

In the application of the first-named principle of lumbar therapeu- 
tics many drugs have been employed. Sterilized air (Weill), sodium 
salicylate (Caille), potassium iodide, iodoform, and antitetanus 
serum are some of many which have been found of use by various 
observers. ‘The idea of a direct action on the meningeal lesion has 
not been generally successful from the practical standpoint; the 
greatest success has attended the introduction of the antitetanus 
serum, and at that this is by no means universally favorable. In 
tuberculous lesions the idea was particularly popular, but the thera- 
peutic success doubtful. 

The second therapeutic principle, the idea of producing a favor- 
able therapeutic result from the withdrawal of spinal fluid, has 
brought forth wide divergence of opinion. We will study some of 
these opinions in detail. 

The therapeutic value of lumbar puncture in meningitis has the 
endorsement and recommendation of many able observers; thus 
Quincke” finds it useful in cases of serous and seropurulent menin- 
gitis, a result which Goldscheider” and Oppenheimer® confirm 
from their own experience. 

Its good effects in this condition are due to the relief of inter- 
cranial pressure (Osmond Goldan®). On the other hand, Stockton“ 
and Browning” are not so positive in their claim for it in these forms 
of meningitis; they believe it of therapeutic value provided the 
first puncture gives good results, then they recommend its frequent 
repetition. 

Kohts* reports lumbar puncture as having positive curative 
virtues in suppurative cerebrospinal meningitis, while Donath” 
only points out its sedative action in this condition. 

In serous meningitis secondary to the exanthemata in children 
Wertheimer*® reports most favorably on its therapeutic virtue. 
Friedrich,’ in his recently published book, discusses the forms of 
operative interference in purulent meningitis inclusive of the method 
of repeated lumbar puncture, followed by injection of physiological 
salt solution for the evacuation of pus from the spinal canal. He, 
however, makes a counteropening into the cranial cavity to secure 
free evacuation of the purulent exudate. 

The use of lumbar puncture in tuberculous meningitis has many 
adherents. It seems to have a sedative and analgesic effect, reliev- 
ing the somnolence, and for a time even the coma (Kohts), while 
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its action in relieving the intensity of the pain has alsoreceived favor- 
able notice. Marfan** would limit its application to those cases of 
tuberculous meningitis where pressure symptoms develop along 
with incipient coma and hyperpyrexia, accompanied by loss of 
sensation, muscular fiaccidity, and pupillary dilatation. Marian?’ 
unqualifiedly recommends its use in tuberculous meningitis. 

An uncertainty of opinion exists among these various observers 
as to the relief which the measure affords to hyperdistention of the 
cerebrospinal fluid in this form of meningitis. 

Francis Huber” is of the opinion that the therapeutic effect of 
lumbar puncture is a great one, and he uses it as a therapeutic meas- 
ure in otitic serous meningitis, the cerebrospinal type of typhoid, 
and also in cerebrospinal meningitis. 

In addition to the relief of pressure symptoms lumbar puncture 
serves to evacuate with the spinal fluid the larger part of the agents 
of suppuration, microbic and toxic, which have penetrated into 
the subarachnoidal space. It induces the secretion of a new cerebro- 
spinal fluid which may be stronger in active bactericidal powers. 
(Brieger,™ Pillagot,* and Hand). 

Originally designed by Quincke for the relief of hydrocephalic 
effusions, many observers have since confirmed his early results. 
Marian,” Bokey,” Pfandler,* Kohts, and others have reported 
favorably in regard to its therapeutic value in cases of hydro- 
cephalus, Marian, especially, holding the belief that its practice 
conduces to spontaneous recovery of the patient. According to 
these authors its results have been theoretically accounted for and 
practically demonstrated (Pfandler). 

The procedure has been recommended to the general practitioner, 
especially to those interested in pediatrics. In hydrocephalus, 
complicated by spina bifida, Kohts obtained good results; Bokey 
reports its curative effect in hydrocephalus secondary to meningitis. 
In one case of chronic hydrocephalus all the symptoms disappeared 
after eight months, during which time eleven punctures had been 
made, withdrawing in all about 283 em. of the fluid. A second case, 
although dying from an intercurrent disease, was much improved. 
Concetti* finds a palliative action the only one to be expected in 
chronic hydrocephalus. 

Gradually the boundaries of the therapeutic indications for lum- 
bar puncture were widened, and we find it recommended for the 
alleviation of the pains of chronic neuralgia secondary to zona by 
Abadie,” who obtained excellent results in three cases of neuralgia 
accompanying humoral zona and zoster. He found that the evacua- 
tion of 19 to 20 cm. of fluid served to relieve the pain. According to 
him the curative effect is to be sought for in the return of the pressure 
—spinal and intracranial—to the normal after hypertension because 
of the cerebrospinal fiuid. 
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* In headaches secondary to syphilis Campbell” found the punc- 
ture of excellent use. While Pfandler holds that the relief of symp- 
tomatic headache justifies its employment in this condition, the 
headaches of chlorosis are said to be almost immediately relieved 
by the abstraction of 30 to 60 cm. of spinal fluid (Wertheimer"*). 
Lenhartz”* reports eight such cases, seven improved. 

On the other hand, Milian” brings contraevidence of its success 
in syphilitic headache. He used the puncture in a case of a young 
woman and withdrew only 6 to 7 cm. of fluid, yet the symptoms 
were aggravated to an excruciating degree, and there developed 
nausea with uncontrollable vomiting and accompanied by a thready 
pulse, leading to the classical picture of fatal syncope. This symp- 
tom-complex cleared up within a week. 

The headaches of Bright’s disease were treated and improved by 
means of lumbar puncture by Pierre Marie and Georges Guillian.™*' 
Furthermore, Schert states that the procedure brought instantan- 
eous, though only temporary, relief with diminution of the cedema, 
and a clearing of consciousness in a case of uremia. Sieffert™ also 
reported favorably on the effect produced by the puncture on cases 
of ureemia following scarlatinal nephritis. He believes the procedure 
a valuable adjunct to other therapeutic measures in this condition. 
Legendre” is also among those who had successful therapeutic 
results in uremia, while Legrain and Guyard** always obtained 
relief from headache and secured sleep by means of the puncture 
repeated at intervals of from a fortnight to a month in a patient 
aged fifty-six years suffering from chronic nephritis. 

Among those inclined to place a therapeutic value on the punc- 
ture in cases of uremia are Quincke, Furbringer, Lichtheim, and 
von Leyden.’” 

Finally, the headaches of chronic saturnine intoxication of the 
nervous system have been relieved and cured by means of the punc- 
ture at the hands of Seegelken.** 

In affording relief to the lightning pains of tabes, especially 
during gastric crises with painful vomiting, Donath”® was successful. 
Joseph Fraenkel used it successfully in seven such cases. He also 
found the puncture useful in diminishing the frequency and violence 
of epileptic attacks. Koranyi,*® however, only expects palliative 
results in epilepsy; he does not expect a cure. 

Good results from lumbar puncture have also been observed in 
Huntington’s chorea, cerebral venous hyperemia, and spastic 
torticollis (Donath). 

Nor are these all the conditions where the puncture has been 
found of therapeutic value. In the treatment of meningeal ede:ua 
following traumatism it has proved useful (Lenhartz), and in cases 
of hemorrhage in the cord, the spina! punctures in the hnds of 
Strauss” again demonstrated its usefulneas. This author would 
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restrict spinal puncture to those cases which occur in previously 
healthy persons where the hemorrhage resulted from traumatism. 

Goldscheider® had favorable results from the puncture in two 
cases of small brain tumor situated at the base of the brain. Similar 
good results in this condition are reported by Kohts (two cases), 
while Masing® cautions against the employment of the puncture in 
cases of brain tumor, and relates the following case in point from 
his experience: The patient’s condition was diagnosticated as a 
brain tumor, and the puncture was undertaken and 30 cm. of fluid 
withdrawn. During the operation there was nausea, later restless- 
ness and vomiting, and finally death followed in fifteen hours after 
the operation. Autopsy showed extensive recent hemorrhage in 
the right temporal lobe, the wall being formed by a gliosarcoma 
(demonstrated per microscope) with central softening. 

Of interest to otologists are the reports on the value of lumbar 
puncture in the management of dry otitis media, with its accom- 
panying tinnitus; thus we find that Luminean™ abstracted small 
amounts of spinal fluid, a procedure which he characterized as 
perfectly safe, to obtain relief in cases of cicatricial otitis—the dry 
form of otitis. He obtained relief from the annoying tinnitus and 
vertigo of labyrinthitis and its complications. His results were gen- 
erally good. He even goes so far as to claim a “cure” for the tinnitus. 
Mignon,” on the other hand, claims to have observed an effect only 
in cases suffering from labyrinth troubles, secondary to an excess of 
pressure in the fluid of the internal ear. He obtained relief and cure 
of the vertigo and tinnitus in four cases under his observation. Occa- 
sionally he was able to observe a slight improvement in the hearing 
power, which he believes due more to the timely interference than 
to any other cause. On the other hand, Lombard and Caboche™ 
have not had a single case of absolute cure among seven casesof dry 
otitis media with tympanic adhesions accompanied by deafness, 
tinnitus, and vertigo. The latter symptom was the one most favor- 
ably influenced by lumbar puncture. The last-named authors 
claim to have failed to establish any relationship between the im- 
provement noted and the intraspinal pressure at the time of punc- 
ture. ‘They noted the most favorable results in those cases where 
pas patient presented marked vasomotor symptoms of the head and 

ace. 

Babinski” recommends rachicentesis as a therapeutic measure in 
the management of ear affections, more especially in auricular 
vertigo. He advocates the systematic adoption of lumbar puncture 
in the management of all chronic ear cases. Certainly, his remark- 
able curative results in treatment of ear affections—deafness, tinnitus, 
and auricular vertigo—merit the very serious attention of ear sur- 
geons to this modern method, the effect of which he has demon- 
strated as infinitely superior to all and everything tried so far for 
the relief of dry, chronic, middle-ear disease. He treated eight cases 
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with excellent results.) In several cases the psychic condition 
brought about by the ear disease improved at the same time. The 
power of hearing was very favorably influenced in a few instances, 
the good effects remaining fairly permanent, in one case over three 
months and a half at the time of the report.”° 

The rachicentesis recommended by Babinski in the management 
of ear affections, more especially of auricular vertigo, was tried by 
Tretrop with fortunate results in the treatment of deafness due to 
labyrinth trouble alone or complicated with other lesions of the 
hearing apparatus. The vertigo was the symptom most favorably 
influenced, next the tinnitus, and finally the deafness. 

Tretrop”® endorses the method for cases of deaf-mutism, espe- 
cially when careful examination has demonstrated some remaining 
power for the perception of hearing in the internal ear. As to the 
dangers or contraindications of lumbar puncture in these conditions, 
Babinski says “presenting no dangers, and not exposing the patient 
who submits to it (the puncture) to an aggravation of his trouble, 
rachicentesis should be tried where there is no special contraindica- 
tion in all patients suffering from auricular trouble rebellious to the 
various methods of local treatment.” I cannot but think with 
Tretrop that this conclusion is too general, and suggestive of rather 
more than was meant by the author. Taking him literally, one 
would naturally proceed to puncture a goodly number of patients, 
the more so since he does not state after what length of time local 
treatment should be considered inefficient. In selected cases for 
the relief of vertigo and tinnitus there certainly appears to be evidence 
at hand that the procedure is of benefit, and occasionally the deaf- 
ness has been improved to a considerable extent. 

The manner in which these results are brought about must as yet 
be considered an open question. The changes produced in pressure 
in the internal ear fluids and the effect these may have on the dis- 
ease have not yet been sufficiently established to warrant the forma- 
tion of a theory. A favorable result in deafness should not invari- 
bly be expected, certainly not in cases where the labyrinth is de- 
stroyed. 

Dangers of the Lumbar Puncture. Besides the opinion of many 
that the lumbar puncture has no very marked value, among whom 
Daskiwicz-Korybut,“° Stadelman,“ Ossipow,® and Braunstein can 
be counted, there are quite a few observers who believe the pro- 
cedure a dangerous one. The cases recorded by Furbringer,“ 
Broca,“ Prouf,“ Masing,*® Mathers® and others are evidence of 
death caused directly by the puncture. Milian* holds the pro- 
cedure responsible for the aggravation of the headaches and nausea. 
He observed signs of syncope, and interprets these as sequel due 
to disturbances in the balance of osmotic tension and pressure in the 
cerebrospinal fluid. Joseph Fraenkel™ noted headache and nausea 
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following the performance of lumbar puncture, but he was able to 
control the symptoms by saline injections. 

Other observers, Heine,” Grossmann,** Lenhartz, Quincke 
Nissel, and Kroenig,*® while not holding the opinion that the opera- 
tion is dangerous, still do not believe it an indifferent procedure. 
The consensus of opinion seems to be that the danger is lessened 
by avoidance of aspiration of the fluid, permitting it to come away 
in a spontaneous flow, and that the operation should be performed 
while the patient is in a lying posture. 

In contradistinction to these views Chauffard and Boidin,” in a 
recent publication, dwell upon the great diagnostic value of the 
puncture, and consider it a safe means of interference capable of 
rendering most efficient assistance. Gordon,® Kohts,"* and Conner™ 
coincide with their opinion. 

In summing up the question of the dangers from this procedure 
one must take a conservative position; that it has caused death is 
undeniable; a horizontal posture lessens the danger, and aspiration 
of the fluid is to be absolutely condemned. ‘The procedure is con- 
traindicated in cases of vascular sclerosis and aneurysms of the cere- 
bral vessels in all acute and chronic affections of the central nervous 
system without pressure symptoms arising from the spinal fluid, 
the more so since the cerebral vessels are secondarily implicated 
in many of these diseases. The possibility of cerebral hemorrhage 
should always be kept in mind, especially when withdrawing large 
amounts of fluid. Small hemorrhages represent no danger to life; 


they may, however, exercise an unfavorable influence on the patient’s 
future well-being (Ossipow). 

III]. As a ProcepurE To Propuce ANa#sTHESIA. ‘The term 
“medullary anesthesia,” or “spinal anesthesia,’ was first used by 


Bier’ and Braun™ for the insensibility resulting from an injection 


of a cocaine solution into the spinal canal; the ultimate cause of 
this aneesthesia being an interruption of the nervous continuity in 
the lumbar space, and also of the spinal nerve roots. 

Twenty years ago Corning," the originator of the idea of influ- 
encing the spinal marrow (the nerves of the cauda equina) by means 
of directly applied medicaments, discussed irrigation of the cauda 
equina with medicinal fluids, referring also to the effects of cocaine 
on the cauda and its eventual surgical bearing. 

The subject in general, and his work in particular, attracted 
little attention until Bier published his article in 1899 on “‘ Medullary 
Anesthesia.” Quincke’ perfected the technique of lumbar punc- 
ture, and Sicard demonstrated the analgesia resulting as an effect 
of cocaine injections into the spinal canal of dogs.’ Chipault, 
Jaboulay,“* Jacob,” and others insisted upon the harmlessness of 
subdural injections of medicinal agents. 

Led by Tuffier,“’ French surgeons were universally and a little 
prematurely enthusiastic on the subject of medullary anzsthesia. 
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The not infrequent direct and remote untoward results caused 
authorities like Mikulicz’ and others to abandon medullary anzs- 
thesia after having given it a fair trial. 

Guinard™* first recommended the cerebrospinal fluid itself as a 
solvent for the anesthetic (cocaine) in order to prevent the menin- 
geal irritation resulting from the physical or chemical effects of the 
watery solution which had up to this time been used. The same 
idea had occurred to Kozlowski,“* and both these observers soon 
reported favorably on the results of their improved technique and 
medication. The otherwise frequent untoward sequel of lumbar 
anzesthesia were absent in all the latter’s cases. 

It is a noteworthy fact, according to Braun, that old, anzmic, 
and weak patients remained remarkably free from untoward acci- 
dents, standing grave and protracted operations without any impair- 
ment of their general condition. According to Morris, lumbar 
suprarenin-cocaine injections have never been observed to cause 
rise in the blood pressure. In some cases the blood pressure re- 
mains unchanged, in the majority of instances it falls more or less, 
most markedly in those cases in which the well-known side effects 
present themselves and go on to slight collapse, with abundant 
perspiration, nausea, and vomiting. Morris made this observation 
in nine out of fifty cases. 

Without going into detail it suffices to say of medullary anzs- 
thesia that the enthusiastic endorsement accorded it at its intro- 
duction into this country some few years ago is on the wane. It is 
still a valuable procedure in selected cases, but many operators, 
both here and abroad, have abandoned and condemned it. Deaths 
occurred directly attributable to the lumbar anesthesia and to the 
intoxication from the drugs used. 

To modify the phenomena of intoxication, Bier recommended a 
combination of cocainization with an artificially induced congestive 
cerebral hyperemia. The idea is based on the well-known fact that 
the cerebrospinal fluid is rapidly drawn into the spinal canal when 
space is encroached upon. A congestive venous hyperemia will 
artificially produce such an encroachment. Before the injection 
of cocaine (or B. eucaine) a bandage is placed so tightly around the 
neck that it becomes cyanotic, and leaving the bandage in place for 
some time after operation so as to circumvent the danger of a sud- 
den back flow of the cocaine into the brain, together with the cere- 
brospinal fluid. 

The technique of the spinal puncture is so well described in the 
recently published work of Braun that it has not been deemed 
advisable to reproduce the description of the method of procedure, 
the operation being now rather infrequently pears in this 
country. 
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NON-PARASITIO CYSTS (CONGENITAL) OF THE LIVER, WITH 
A STUDY OF ABERRANT BILE DUCTS. 


By Ext Moscxucowrrz, M.D., 
OF NEW YORK. 


(From the Pathological Laboratory of the College of Physicians and Surgeons, 
Columbia University, N. Y.) 


INTRODUCTION. 
1. Frequency, Size, and General Features. 


Non-parasiTI1c cysts of the liver belong to the rarer lesions of this 
organ. Only 85 cases, as far as I can ascertain, have been recorded. 
These cysts are, as a rule, multiple, and are most abundant in the 
zone of the liver just beneath the capsule. They vary from those 
which are microscopic to those which occupy nearly the entire liver. 
The contents of the cysts are a clear, watery, or yellowish-brown 
fluid, containing small amounts of albumin, mucin, cholesterin, 
a few epithelial cells, leukocytes, red blood cells, and a ‘finely granu- 
lar debris. Hematoidin crystals are rare findings in old cysts. In 
no instance has bile or biliary pigment been found. The cavity 
may be single or trabeculated. ‘The gall-bladder and ducts, are in 
the very large majority of cases, free. 

Such cysts occur in both sexes about equally in my statistics, 
although Forbes says that females are more frequently affected in 
the ratio of three to one. They occur at all ages, and have been 
found twice in the fetus, seven times in the newly born, four times in 
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the first year, and the remainder from this age to eighty-one. 
The largest number of cases has been found in the sixth decade. 


2. Association with Cystic Kidney and Congenital |} 
Maljormations. 


The two most striking points in relation to their occurrence are: 
first, their almost constant association with the so-called “cystic 
degeneration” of the kidney; and secondly, their less frequent 
association with congenital anomalies in various parts of the body. 
As regards their association with cystic kidney I have been able to 
find in patients that have come to autopsy only 10 cases where the 
liver alone was affected. Very rarely it is associated with cystic 
changes in the lungs and pancreas. 

In relation to their occurrence with cystic kidney, Lejars found 
that 27 per cent. of his cases of cystic kidney showed liver cysts; Luz- 
zatto found only 5 cases of the latter in 90 of the former; Johnson 
found 11 in46. Summing up, we can say that in about 19 per cent. 
of all cases of cystic kidney the liver is also involved. 

The association with congenital anomalies it shares with cystic 
kidney. ‘The literature is extensive where such malformations 
occur with cystic kidney. (For a summary of this, the fullest report 
is that of Dunger.) ‘There have been reported hare-lip, 
meningocele, spina bifida, anomalies of excess, or absence of 
the extremities, etc.; and, what is perhaps of more interest, local 
anomalies of the genitourinary system: hypospadias, atresia and 
absence of the ureter, double vagina, absence of the bladder, etc. 
The presence of anomalies with cystic liver is not so frequently re- 
ported, but it has been found in an appreciable number of cases. 
Such cases are reported by Witzel, Rolleston, Gueniot, Couvelaire 
and Porak, and by Kilvington. Witzel’s case presented hemi- 
cephalus and transposition of the viscera. In that of Couvelaire 
and Porak there was brachymely, supernumerary fingers and toes, 
malformations of the external genitals, encephalocele, and hare- 
lip. Rolleston’s case presented supernumerary fingers and toes 
and meningocele; that of Gueniot. presented deformities almost the 
duplicate of that of Couvelaire and Porak. This case, however, is of 
additional interest and significance, inasmuch as the previous off- 
spring of the mother were all monsters presenting various deformi- 
ties. Kilvington’s case we will discuss in a later part of this study. 

Owing to this association between cystic kidney and cystic liver, 
the various attempts to explain these two conditions have pro- 
ceeded on nearly parallel lines; and it is only in the few cases in 
which the lesion was limited to the liver, that definite attempts 
have been made to explain the etiology of cystic liver. Thus before 
reviewing the subject of cystic liver it will be necessary to trace the 
various developments in our knowledge of so-called “cystic degen- 
eration” of the kidney. 
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3. A Review of the Pathogenesis of Cystic Kidney. 


One of the earliest explanations of this was that of Virchow, who 
ascribed it to an obstruction of the tubules with uric acid and lime 
infarcts. He later modified this view, holding that cystic kidney 
was due to an intrauterine papillitis caused by irritation of these 
substances, resulting in atresia and obliteration of the collecting 
tubules. In this way he assumed that the characteristic cystic 
changes in the capsules of Bowmann and in the convoluted tubules 
were produced. ‘This view, owing to the authoritative position 
held by its sponsor, held sway for many years, and was again 
affirmed by him, even as recently as 1892. Arnold, in describing a 
case of unilateral contracted kidney with cystic changes, agreed 
with Virchow, and regarding the process as beginning in the pelvis 
of the kidney, calls the lesion an “ascending pyelopapillitis fibrosa.”’ 
Thorn, Bockenheimer, Rindfleisch, and even more recently Stieda, 
have supported the inflammatory origin of cystic kidney. 

Virchow and his followers base their opinion mainly on two 
observations: the great increase in the connective tissue in the 
pyramids, and the numerous foci of round-cell proliferation which 
are present in such areas. The connective tissue found in cystic 
kidneys is a fine, fibrillar, sparsely cellular variety presenting an 
increase of undifferentiated intercellular substance, a type of con- 
nective tissue, very similar to that found in embryonal tissues; it 
does not, morphologically at all events, resemble the hard, cica- 
tricial variety, that is characteristic of inflammatory processes. 
Furthermore, Virchow and his followers lost sight of the important 
fact that embryonal kidneys normally contain a large amount of 
connective tissue; the less developed the kidney, the more connective 
tissue it contains, until at term the ratio between epithelium and 
connective tissue becomes very nearly that of the adult. 

The importance of the round-celled foci upon which both Vir- 
chow and Stieda lay such stress as criteria of inflammation has 
been minimized by the observations of numerous writers, notably 
by Busse, who found that they existed normally in the connective 
tissue of all embryonal or fetal kidneys. A further objection against 
the inflammatory-retention theory appeared, as an increasing num- 
ber of cases were noted, in which no papillitis could be demonstrated. 
Furthermore this theory failed to explain the associated congenital 
anomalies. 

Realizing therefore that preceding inflammatory changes did not 
explain the origin of such renal cysts, a new line of investigation 
was heralded by the publication of Brigidi and Severi in 1880. 
These authors claimed that cystic kidney bore certain marks of 
tumor, and called it a “multilocular adenocystoma.” ‘This point 
of view was soon taken up in rapid succession by Chotinsky, 
Nauwerck and Hufschmid, Dmoschowski and Janowski, Kahlden, 
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Hain, Albert, etc., all of whom confirmed the observations of 
Brigidi and Severi. All these authors based their view on the fol- 
lowing observations: 1. Epithelial sprouts into the surrounding 
connective tissue from the walls of the tubules, especially of the 
straight tubules. 2. An increase in the number of layers of epithe- 
lium in many of the tubules. 3. Proliferations of epithelium in 
continuity, so that the epithelium appears contorted within the 
lumen. 4. is ga cers formations on the inner walls of 
many of the cysts. 

Since, even with the modern methods at our disposal, the differ- 
entiation between inflammatory processes and tumors is still a 
matter of contention on purely morphological grounds, the above 
points of differentiation certainly cannot be accepted as deciding 
the issue. But even excluding morphological evidences we should 
expect a priori, if the lesion in cystic kidney is due to an epithelial 
growth, that the epithelial elements in such kidneys would be in- 
creased. As Busse and Dunger have shown, not only are the 
epithelial elements not increased in cystic kidneys, as a rule, but 
rather that they are greatly diminished, their place being taken 
by connective tissue. 

It is also to be regretted that these authors made no attempts 
to confirm their observations by examining embryonal kidneys. 
Busse gave this theory a strong blow when he found that nearly all 
the “characteristic” structures described by its advocates occurred 
in embryonal kidneys. He found that the pseudo-papilliferous 
excrescences on the inner walls of the cysts were chiefly abortive 
glomeruli. ‘The tubules with the contorted epithelium, and the 
tubules showing an increase in number of epithelial layers, he could 
demonstrate in all embryonal kidneys. The epithelial sprouts he 
also found in two cases of nephritis. 

To sum up, therefore, the criteria brought forward by the sup- 
porters of the tumor nature of cystic kidney have not been proven 
to be valid in such kidneys exclusively, but are found in other con- 
ditions, especially in undeveloped kidneys. Marchand regards the 
tumor origin of cystic kidney on the alleged grounds as untenable. 

It was soon realized that the striking association between cystic 
kidney and congenital malformations in the same individual could 
not be a mere coincidence, as had hitherto been regarded. 

From a study of two cases of cystic kidney with congenital mal- 
formations in the genitourinary system, and also a series of embryo- 
nal kidneys, von Mutach soon recognized from a microscopic point 
of view, the striking embryonal characteristics of cystic kidneys, 
and was the first to suggest that the lesion was due to a non-develop- 
ment of the organ, whereby it in part persisted in its embryonal 
state. Shattock, owing to a misconception of the embryology of 
the kidney, thought that there was a persisterice of the Wolffian 
body within the kidney; the Wolffian body, he then thought, be- 
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came cystic, and in turn by compression of the uriniferous tubules 
caused cystic dilatations, 

Hildebrand first conceived the idea of explaining the lesion on 
purely embryological grounds. In order to understand his and 
successive views on this subject, it is necessary to consider briefly 
the embryology of the kidney. 

There are two theories, which may be designated as the “ monis- 
tic” and the “dualistic.” The “monistic” is the older and in it the 
kidney was regarded as developing from a series of buds from the 
upper part of the ureter, and the glomeruli were believed to be 
formed as indentations of small sprouts of the primitive aorta. 
The second, the “dualistic” theory, and the one now accepted by 
most embryologists, is, that the kidney is formed from two anlages; 
the upper, derived from the metanephros, forms the glomeruli and 
convoluted tubules; the second, derived from the upper end of the 
ureter, forms the remaining part of the tubuliferous tract, the 
Henles straight and collecting{ tubules. The adult kidney is 
formed by the union of these two stems. Hildebrand, accepting 
the dualistic theory as a confirmed fact, assumed that cystic kidney 
was due to a failure of the two stems to unite, in consequence of 
which the capsules of Bowmann and the convoluted tubules became 
cystic. 

Ribbert supported this theory energetically, but explained the 
non-union of the two stems as due to an intermediate growth of 
new connective tissue, perhaps inflammatory. At the same time 
that Ribbert announced this view, he left open the possibility that 
these embryonic remains may form the basis of subsequent tumor 
formation. 

A number of observers have recently published cases of cystic 
kidney, but are unwilling to commit themselves entirely to the 
specific embryological theory of Hildebrand and Ribbert, and 
have accepted cystic kidney simply as a form of maldevelopment 
of the organ. (Dettmer, Schenkl, Ruckert, and Wigand.) Steinert 
and Dunger have summarized the literature in relation to the 
marked hereditary tendency noted in many instances, and offer 
this as a strong presumption: of some form of maldevelopment. 
Dunger also showed that nearly all congenitally hypoplastic kid- 
neys, from the stage of almost entire absence to that of the fully 
developed form, presented a greater or lesser degree of cystic change. 
He argued, therefore, that cystic kidney was only a general form of 
hypoplasia of the organ. Acknowledging, however, this factor in 
the etiology, he has not been able to exclude the evidences of tumor, 
and therefore considers cystic kidney to be a combination of both 
processes. 
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4. A Résumé of the Views that have been held Regarding the 
Origin of Cystic Liver. 


The views regarding the origin of cystic liver have in general 
passed through the same stages of inflammation, tumor, and mal- 
development that we have already followed in regard to the origin 
of cystic kidney. The earliest theory was that of Férster, who 
regarded these cysts as merely dilated gall ducts, that have become 
shut off from the general biliary system by the inflammatory growth 
of new connective tissue. ‘This view has been held by Frerichs, 
Cruveilhier, Cornil and Ranvier, andeven in more recent times by 
Forbes. ‘This retention theory early came under strong suspicion, 
however, when it was shown that cirrhosis was a very rare accom- 
paniment of the lesion. Furthermore the theory could not be made 
to accord with the absence of bile in these cysts. 

Sabourin was the first to make an extensive study of cysts of the 
liver, and he evolved a rather fanciful theory to explain their origin. 
Happening to find an extensive cirrhosis in one of his cases, he 
conceived the cysts as new epithelial growths, derived from the 
newly formed bile ducts; from their general resemblance to angio- 
mata, he calls the tumor “angioma biliaire.” 

The definite view that cystic liver was a true adenocystoma was 
first offered by Siegmund. In his case the liver was riddled with 
smaller and larger cysts up to the size of a walnut; microscopically 
they were uniformly confined to Glisson’s capsule, and presented 
an acinous structure made up of numerous bile ducts, the lining 
epithelium showing varias stages of degeneration. ‘There were 
newly formed bile ducts'similar to those seen in cirrhosis on the 
periphery of the cysts. He could not demonstrate any transition 
between these ducts and the liver cells. He offers the following 
objections to the inflammatory theory of Frerichs and Cruveilhier: 
1. The abrupt widening of many of the smaller bile ducts which 
he’ found in his case. 2. The fact that the well-formed walls be- 
tween the individual cystic bile ducts did not disappear. 3. Be- 
cause the intrahepatic bile ducts were not widened. His only 
reason evidently for calling his case “‘cystadenoma” is one of exclu- 
sion. That this explanation puzzled him is evidenced in his inability 
to explain the origin in which this adenomatous formation arises. 

A somewhat similar standpoint is that taken by von Hippel. 
Histologically his case resembles that described by Siegmund; in 
addition, however, he is the first to describe bile ducts within the 
acini of the liver, which resemble the ducts of which the “cyst 
adenomata” are comprised. ‘These intra-acinous ducts are inter- 
preted as the means by which the individual tumors proliferate. 
But it seems to me, that he compromises his position largely, by 
assuming that the bile duct proliferation on the periphery of the 
cysts is inflammatory, due to compression of the tumor; espe- 
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cially as he explicitly states that he could not demonstrate any 
transition of these newly formed bile ducts into liver cells. He 
inclines to the belief that these tumors arise from pre-existing bile 
ducts; the nature of these, however, he does not mention. 

The term “cystosarcoma” was applied to his case by Naunyn, 
but from his report, this name offers no justification. The cysts 
are evidently of the same histological type as those described by 
Siegmund and von Hippel. 

The tumor theory of cystic liver has been upheld by numerous 
observers, who, however, have based their conclusions merely 
from the study of the associated cystic kidney. Having come to 
the conclusion that kidney cysts are tumors, they argued that liver 
cysts must be the same. Among these observers may be mentioned 
Nauwerk and Hufschmid, Kaklden, Dmoschowski and Janowski, 
Hain, and Albert. 

Up to this time, the tumor theory of cystic kidney and liver ap- 
peared to be the most plausible one and the one held by the majority 
of observers. At about this period, however, the accumulating 
mass of evidence, and particularly the work of Ribbert, which 
seemed to prove that cystic kidney bore some relation to a mal- 
developmental factor, began to show its influence on the subse- 
quent studies of the liver lesion. 

The suggestion that cystic liver may arise from some form of 
maldevelopment was first offered by Still. As stated by himself: 
“The columns of hypoblastic cells from which the liver forms have 
a definite lumen in their early stage. If this persists it is easy to 
understand how slightly irregular development, leaving some of the 
columns with their original lumen, would produce tubes lined with 
an epithelium, which, as fluid accumulated within them, would 
become the spaces we see lined. with columnar cubical epithelium.” 

Borst combines the maldevelopmental and tumor theory in an 
ingenious manner. The microscopic picture in his case is evi- 
dently of the same type as that of Siegmund and von Hippel. It is 
also noteworthy that he is the first observer after a long interval, 
to again note the presence of intra-acinous ducts after the original 
description of these by von Hippel. 

He considers the maldevelopment as due to a disturbance in 
growth between the connective tissue and the epithelium, whereby 
one grows faster than the other; and in order to harmonize his 
theory with that of Ribbert on cystic kidney, he assumes that the 
newly formed bile ducts formed in this process become shut off 
from the general biliary system of the liver. This disturbance in 
growth between epithelium and connective tissue does not remain 
quiescent, but continues in later life to the formation of a new- 
growth. A lawless invasion of the epithelium thereby occurs, so 
that it penetrates into the connective tissue of Glisson’s capsule 
and into the parenchyma, forming cysts on the one hand and intra- 
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acinous ducts on the other. ‘These intra-acinous ducts, therefore, 
are interpreted, as von Hippel had done, as- active evidences of 
new-growth and are the means by which the liver is destroyed. 
Miiller in the main follows the same lines as Borst. 

A somewhat modified view is that of another adherent of Ribbert, 
Borrmann. He also predicates as the basis of the embryological 
and pathological processes, a disturbance in the rapidity of growth 
between connective tissue and epithelium, which begins before 
birth or even in the anlage; but objects strongly to Borst’s assump- 
tion that the connective tissue is only a passive factor. Borrmann 
insists that both epithelium and connective tissue are concerned, 
ascribing a very active role to the latter tissue in the same manner, 
as that applied by Ribbert in the growth of all fibroepithelial tumors. 
He therefore calls cystic livers “fibroadenomata,” and places them 
in the same class as the corresponding tumors of the breast and 
ovary. (It may be incidentally mentioned, that many cystic tumors 
of the breast are not classified by many authorities among tumors, 
Borst, Kaufmann.) Borrmann also, as von Hippel had done, re- 
gards the newly formed bile ducts on the periphery of the cysts, 
which he finds in his cases, as secondary formations due to com- 
pression of the tumor. He believes that the “bile-duct adenomata” 
of Kelsch and Kiener, Greenish, etc., are the early forms of the 
subsequent cystic lesion. 

Borrmann’s publication is the last systematic and extensive 
study that has appeared on the subject of cystic liver. Interspersed 
in the outlines which we have given, are a number of other theories, 
which have more historical interest than any other. Thus, Pye- 
Smith, Kanthack, and Rolleston regarded cystic liver as due to 
dilatations of liver cells; Claude as evidences of arteriosclerosis, and 
Pilliet as due to senile atrophy of liver cells. 

On glancing over the above review of the pathogenesis of cystic 
liver, as we have outlined it, we see how diverse and conflicting the 
various views are. As a contribution to this subject the writer has 
made the following study, the basis of which is a case given to the 
author by Dr. Eugene Hodenpyl, Pathologist to Roosevelt Hospital. 


5. The Author’s Studies on Cystic Liver and Their Origin. 


Case I.—Julia J., negress, aged thirty-eight years, was admitted 
to Roosevelt Hospital April 26, 1904, with the diagnosis of cerebro- 
spinal meningitis. She died the next day, before any history was 
obtainable. Autopsy by Dr. N. E. Ditman. 

A well-nourished woman of medium frame. 

Brain. Some cedema, slight cloudiness of pia mater over vertex, 
vessels of brain somewhat thickened. 

Heart. Fatty infiltration; walls of coronary artery thickened 
and tortuous; valves are considerably thickened with calcareous 
nodules; moderate atheroma of aorta. 
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Lungs. At both apices small amount of tuberculous infiltration; 
bronchi thickened. . 

Spleen. Very small, 2x1 inches, firm, slight thickening of fibrous 
trabecule. 

Kidneys. Increased in size, soft, capsules not adherent, mark- 
ings poor, pale in color. 

Pancreas. Normal. 

Stomach. Mucous membrane much congested. 

Intestines. Normal. 


Case I. Liver cyst arisingin capsule of Glisson, showing hyperplasia of biliary ducts and 
round-celled proliferation on periphery. Note degenerative changes in centre of cyst. 


Liver. Macroscopic examination. Slightly increased in size, 
firm, yellowish red on section. Scattered over the surface of the 
organ a large number of pale areas may be seen. Over the surface 
of the organ, just beneath the capsules, may be seen numerous 
bluish cysts, varying in size from 1 to 10 mm. On section the same 
cysts appear scattered throughout the organ; a square inch of liver 
may show from a half to a dozen or more cysts, none larger than a 
split pea. In shape they are circular or slightly oval, are sharply 
defined from the surrounding tissue, but show no capsules. ‘The 
border is finely serrated, owing to numerous fine prolongations 
extending into the surrounding parenchyma. Nearly all the cysts 
are either in or in connection with the capsules of Glisson. They 
contain a clear, watery fluid. The liver otherwise is normal. Gall- 
bladder and ducts are also normal. 


: : Fig. 1 
| 
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Microscopic Examination. 'The cysts are glandular in character; 
the acini are larger in the central part of the cysts, becoming grad- 
ually smaller toward the periphery, where they resemble the newly 
formed bile ducts seen in cirrhosis (Fig. 1). The acini are round, 
oval, or tortuous in shape, and are lined by low, cylindrical, or 
cuboidal epithelium, ‘The epithelium in the central acini is in 
various stages of degeneration, the cell body and nuclei staining 
very poorly; the epithelium is not in contact with the walls of the 
cavities, but lies as a disintegrated mass within the lumen. Toward 
the periphery, the epithelium, by its better staining reactions and 
firmer adherence to the wall, shows less evidences of degeneration 
until at the periphery it appears quite normal. The lumen of the 
acini is filled with a finely granular mass staining evenly with eosin. 
No biliary pigment could anywhere be seen. Thus in the same 
cyst all stages may be traced from the structures resembling newly 
formed bile ducts on the periphery, to the fully developed alveoli 
in the centre. In no instance could I find any connection between 
these structures and the liver cells. The walls of the acini are formed 
of fibrillar connective tissue, which is very firm and almost entirely 
non-cellular in the central part of the cyst, but becomes more and 
more cellular toward the periphery, where it contains many round 
cells. Here and there, a few liver cells are enclosed in the meshes 
of the connective tissue, as is commonly seen in cirrhosis. ‘The con- 
nective tissue throws numerous prolongations into the surrounding 
liver substance, and these, as a rule, contain small biliary ducts with a 
greater or less admixture of round cells. There are no capsules 
to the cyst masses, nor are there any evidences of pressure on the 
surrounding liver tissue. A very striking point in the microscopic 
picture is, the invariable connection of the cysts with the capsules 
of Glisson. In some instances the cysts appear isolated, but serial 
sections showed that even these were connected with the portal 
spaces by fibrous prolongations. The capsules of Glisson, even 
where they are not involved by cystic changes, show other micro- 
scopic lesions; nearly all possess some degree of round-celled infil- 
tration; but more significant than this, they contain a greater or 
lesser number of bile ducts in addition to the normal duct of the 
capsules. ‘These additional ducts vary in character from the 
newly formed bile ducts as seen in cirrhosis to well-formed adult 
biliary ducts with normal epithelial lining. In fact, the normal 
excretory duct of the capsule in many instances cannot be distin- 
guished from the others. (See Fig 2.) This picture is strikingly 
apparent in the larger portal spaces near the larger sized portal veins; 
here there may be as many as half a dozen apparently normal bile 
ducts, each surrounded by its own zone of connective tissue, as in 
normal livers. Furthermore, instead of one artery and vein, as is 
normal, these spaces may contain two or more of each. The liver 
cells or trabecule show no changes. Within the acinus, however, 
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may be seen the unusual picture of small, well-formed biliary ducts 
separated from the surrounding trabecule merely by a small, 
encircling layer of connective tissue, which, as a rule, is infiltrated 
with round cells (Fig. 2). Occasionally these ducts are accom- 
panied by a very small venule. On careful examination these ducts 
may be found in almost every field, and by serial sections I have 
been able to trace these ducts directly into Glisson’s capsules. 


CasEI. Showing intracapsular and intra-acinous biliary ducts surrounded by connective 
tissue and slight round-celled infiltration. 


It is apparent that the microscopic picture, as a whole, is that of 
a hyperplasia and cystic change of the bile ducts. Also, judging 
from the various stages which are present in our specimen, the 
process is a progressive one. Furthermore, from the extensive 
degenerative changes in the epithelium in the central part of the 
cysts, that the lesion is apparently one of long standing, perhaps 
even congenital. 

The question remains, How are we to explain the condition? A 
lesion showing the marked progressive changes which we have 
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described could be, according to our modern views of pathological 
processes, either one of two processes: an inflammatory hyper- 
plasia of the bile ducts, or a tumor of the bile ducts. 

Unfortunately, as we have remarked before, the morphological 
distinctions between the two are still ill defined. It is only by 
reasoning from the rather broad distinctions at present at our com- 
mand, deductions from the associated data, and analogies to other 
forms of pathological conditions, that we can gain at least a strong 
presumption. 

Arguing, therefore, first of all, from the point of view that the 
process is an inflammatory one, it might be claimed with some of 
the earlier investigators, that cystic liver is merely an expression of 
a cirrhotic process, with obstruction of the ducts by the newly 
formed fibrous tissue and consequent retention. Against this it 
may be urged at the outset that neither in the case which we have 
described, nor in any of those which I shall report later in my 
paper, is ‘there any cirrhosis in the accepted view of the term. 
Neither has it been reported in any other case which I have col- 
lected, with the exception of the cases of Sabourin, Siegmund, and 
Jubel-Renoy; and these form a very small percentage of the total. 
It may be concluded, therefore, that the cirrhosis in these cases has 
been incidental, based on an etiology other than that of the cystic 
formation. In Sabourin’s case, for instance, syphilis was men- 
tioned as being present. On the other hand, the presence of cysts 
in cirrhosis of the liver, is an almost undescribed occurrence. If in 
fact a cirrhosis could lead to cysts of the conformation that we 
have described, we should be able to demonstrate communica- 
tions between the smaller biliary ducts and the liver cells. In no 
instance, however, has this been reported. To the other modifica- 
tion of the inflammatory theory, whereby the cysts are observed to 
be due to retention, by a growth of connective tissue around the 
ducts, the serious objection is raised that bile or bile pigment has 
never been found in these cysts. 

Coming now to the question whether they shall be regarded as 
tumors, we are beset with an equal number of difficulties. As to 
the conclusions of Nauwerck and Hufschmid, Kahlden, etc., that 
these cysts are new growths merely because to their own satisfac- 
tion they have proven the kidney cysts to be such, we can only say, 
as we gave reasons for believing in our discussion of this detail in 
the introduction, that even this has not been proven. 

As to the views of Borst and Borrmann, who ascribe the process 
as due to the fact, that epithelium and connective tissue do not grow 
with the same rapidity, we meet with still greater difficulty, because 
here we are dealing with a theory, and not with facts. If we accept 
their theory nothing can be denied; but before accepting it more 
proof than that which they: have offered must be given. Further- 
more, to be valid, this theory also must explain the other associated 
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lesions found not only in cystic disease of the liver, but also that of 
the kidney. Will the lack of co-ordination in growth between 
fibrous tissue and epithelium explain why these patients should be 
afflicted with six fingers or toes, or meningocele, or various of the 
other congenital anomalies so often met with? Arguing from the 
point of view of analogy alone, the occurrence of primary multiple 
tumors in any organ, either in the kidney or liver alone or in both 
simultaneously, is certainly a condition without parallel in any other 
pathological conditions, if we except multiple neurofibromata in 
the skin, or multiple exostoses. If we still further adduce the obser- 
vations that these lesions are so often congenital, or even prenatal, 
and that they bear strong evidences of heredity in many instances, 
the condition becomes unique. 
_ It would thus seem that by a mere process of exclusion one would 
be left without a basis for diagnosis in this case. The microscopic 
picture was certainly strongly suggestive of an inflammatory origin; 
the progressive evidences of hyperplasia, the marked peripheral 
round-celled proliferation, the absence of any encapsulation, with 
the positive evidences of slow infiltration of the surrounding liver 
parenchyma by connective tissue prolongations; the enclosure of 
liver cells within the connective tissue so commonly seen in other 
inflammatory processes in the liver, and finally the limitation of 
these cysts to the capsules of Glisson, a uniformity not usually 
expected in the lawless behavior of adenomata in a given organ. 
The lack of any evidences of pressure on the surrounding paren- 
chyma, a point on which Weichselbaum lays stress as a character- 
istic of true new-growths, might be cited an another evidence that 
these cysts are not tumors in the proper sense of the term. It was 
hard, however, to reconcile these evidences of inflammatory hyper- 
plasia, as we have noted before, with the absence of biliary pig- 
ment, and the lack of communication of the smaller bile ducts 
with liver cells. Furthermore, this view could not be made to 
accord with the congenital origin which many of these cases possess, 
nor with the coexisting presence of anomalies, a factor which I felt 
must have some bearing on their genesis. 

The importance of regarding cystic liver in relation to some 
maldevelopmental factor cannot be readily minimized, as the 
evidence that I have shown, particularly in regard to the associated 
cystic kidney, was too overwhelming to be set aside as a purely 
accidental occurrence. In both conditions all authorities have 
recognized that such a connection must be present, and it now 
remained to demonstrate, if possible, the congenital anomaly in the 
liver from which these cysts might arise. 

The presence of numerous well-developed bile ducts in the paren- 
chyma and in the capsules of Glisson was so impressive and un- 
usual, that it occurred to the writer that these might be the mal- 
formations in question, and that they might be regarded as aberrant 
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channels due to some form of abnormal development. If we could 
prove this, it might then be logical to conclude that cystic liver had 
its genesis in these aberrant ducts. 

I could not find these in any normal liver, or in any other patho- 
logical condition of this organ, and so far as I am aware they have 
never been demonstrated in any other condition than that of cystic 
liver, and then only in six instances, recorded by von Hippel, Borst, 
Borrmann, Miiller, Weil, and Brooks. It might be claimed, as did 
von Hippel, Borst, and Borrmann, that they were of secondary 
origin and evidences of tumor proliferation; this might be said in 
regard to the small, narrow intra-acinous ducts, but could hardly 
be claimed for the well-formed intracapsular ducts. 

In order to prove conclusively, however, that these ducts were 
primary aberrant ducts, resulting from some malformation, it was 
necessary to show that they occurred in livers before any cystic 
changes had taken place; such a liver, I thought, would perhaps be 
present in cases of fetal cystic kidney, where the liver macroscopic- 
ally was normal, or in cases presenting congenital anomalies. 
Such a case presenting fortunately both conditions I was enabled 
to obtain through the kindness of Dr. E. Hodenpyl. The case is 
that of a fetus presented before the Pathological Society of New 
York by Dr. R. G. Freeman on December 14, 1898. 


6. The Presence of Aberrant Bile Ducts in the Liver Unaffected 
by Cystic Changes. 


The fetus presented a posterior meningocele about the size of a 
hen’s egg, and had six fingers and six toes.. The kidneys were both 
enormous in size, filling almost the entire abdomen, and were rid- 
dled with cysts of all sizes. The liver was normal in size, and on 
section the connective tissue was somewhat increased; otherwise 
the organ was macroscopically normal. Microscopically, however, a 
remarkable picture was presented (Fig. 3). The liver cells, except 
for changes due to long preservation in formalin, were normal. But 
scattered throughout the parenchyma in every direction were 
numerous well-formed biliary ducts, sometimes in masses, some- 
times isolated, each separated from the surrounding liver trabeculee 
by a fine circular layer of fibrillar connective tissue. In each cap- 
sule of Glisson could also be seen many of these ducts, sometimes 
numbering a dozen or more. By serial sections, the intra-acinous 
ducts could be demonstrated as passing into the portal spaces, so 
that the organ is permeated by a vast network of bile ducts. As no 
injection was possible, it could not be determined whether these ducts 
communicated with the excretory apparatus of the liver or not. 

We have here, therefore, acase presenting congenital multiple 
aberrant ducts within the liver, associated with congenital anomalies 
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in the form of hyperdactylia and meningocele, and with cystic kid- 
ney, the latter condition in itself so often associated with congenital 
malformations throughout the body; the deduction can therefore 
be easily made that these aberrant ducts are also an expression of 
some congenital malformation. For an explanation of this anomaly 
we must have recourse to the embryology of the liver. 

According to Hertwig, Minot, Kollmann, and Heister, in the 
words of the latter: “The liver develops from a diverticulum of 
the enteroderm; this diverticulum speedily bifurcates and by re- 
peated branching forms the right and left lobes of the liver; before 


Fig. 3 


Case II. Liver from malformed fetus with cystic kidney, showing intracapsular and 
intra-acinous aberrant biliary ducts. 


branching the diverticula becoming greatly thickened at their distal 
extremities by abundant cell proliferation. The numerous branches 
into which they divide are not tubes, but cylinders of cells, the 
hepatic cylinders. The secondary branches of these cylinders 
unite with corresponding branches of adjacent cylinders, producing 
thereby a series of inosculating cell cords, the meshes of which are 
occupied by young connective-tissue cells, and the developing 
bloodvessels. The connective and vascular tissue of the liver cords 
produces all the connective tissue parts of the liver, while the liver 
parenchyma and the epithelium of the bile ducts originate from 
the primitive enterodermic evagination.” 

We can readily conceive, therefore, how any disturbing factor, 
whereby the primitive branches of the enteroderm, subsequently 
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the adult biliary ducts, do not proliferate into liver trabecule or 
cylinders, might produce a condition exactly similar to that found 
in our fetus. These aberrant ducts can therefore be interpreted as 
evidences of liver hypoplasia, whereby the organ remains in a more 
or less embryonal state; this accords with the facts found by Dunger 
to be true of cystic kidney. 

I have been able to find a description of these intra-acinous ducts 
in non-cystic livers but twice. Kilvington found them in a supposedly 
normal fetal liver in a case of cystic kidney. It is of very significant 
interest that this condition was found in the progeny of a mother 
who had cystic liver, and who had previously given birth to mon- 
sters presenting various malformations. Dunger found these in a 
similar instance. It is of additional interest that Dunger’s case was 
that of a daughter whose mother had died with both kidneys and 
liver cystic. Neither author, however, lays any connection to these 
structures as the subsequent basis for cystic changes. 

Extrahepatic aberrant ducts of the liver have been described 
repeatedly; Quain says that they were first described by Ferrein 
and Kiernan as occasionally “occurring in the left lateral ligament 
and in the fibrous cords bridging the fossa for the vena cava, and 
the fissure for the umbilical vein. They anastomose together in the 
form of a network and are accompanied by branches of the vena 
porta, hepatic artery, and hepatic vein.” Renault also found them 
on the under surface of the liver. It is interesting to note from the 
point of view of evolution, that intralobular bile ducts are found 
normally in some of the lower animals, notably in the ammoceté, 
and are known as the canals of Remak.* 

Accepting therefore the evidences of inflammation in our r first 
case, every condition found in this case can be readily accounted 
for. A picture, such as that shown in Fig. 2, may be taken as repre- 
senting an early form of the lesion. The inflammatory process 
beginning as a round-celled infiltration around one or more aber- 
rant ducts within the capsule of Glisson, where inflammatory 
processes within the liver usually originate, a hyperplasia of newly 
formed biliary ducts ensues. ‘These become cystic, as more hyper- 
plasia of ducts takes place on the periphery, and thus the process 
advances centrifugally. In the course of time the hyperplastic 
cystic ducts in the centre of the cyst pass through various stages 
of degeneration, and the young round-celled connective tissue 
becomes firm, and purely fibrous. As we proceed to the periphery 
we note more and more recent stages of this process, until at the 
extreme periphery we find only the newly formed bile ducts and 
round-celled proliferation. The full development of the process is 
seen in Fig. 1. The absence of bile or biliary pigment within the 
cysts could now be readily accounted for, if we assumed that the 


1 It is of further interest that the ammoceté is now regarded as merely the embryonic form 
of the adult fish genus, the Petromyzon. 
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aberrant ducts from which the cysts are formed were not carriers 
of bile. As is well known, the bile passages do not secrete bile, only 
a thin, clear, watery fluid, as is evidenced in the common condition 
of hydrops of the gall-bladder due to obstruction of the cystic duct. 
We will discuss the nature of the inflammatory stimulus in a later 
part of this report. 

My researches into the nature of these cysts led me to the study 
of other cases, not only to gain a fuller knowledge of the subject, 
but also to confirm my own conclusions. For the following material, 
which they so kindly placed at my disposal, I am indebted to Drs. 
L. A. Connor, of New York City; Dr. L. Hektoen, of Chicago, and 
Dr. F. B. Mallory, of Boston. 


int racapsular aberrant duct. 


Case III.—The microscopic slides of which were sent me by Dr. 
Connor. This case was presented by Dr. Connor before the New 
York Pathological Society February 14, 1900. The subject was a 
woman aged forty-four years; the autopsy revealed-both kidneys 
intensely cystic. The liver was irregular in outline, and weighed 
1770 grams. Scattered over the surface of the liver were many small 
cysts 2 to 10 mm. in diameter. On section these were seen scat- 
tered throughout the organ. Microscopically they showed the pic- 
ture represented in Fig. 4. The cysts were nearly all localized to 
the capsules of Glisson. They are made up of smaller and larger 
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CasE III. Showing intracapsular and intra-acinous aberrant biliary ducts and cystic 
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cystic spaces, which lie either singly or grouped together within the 
capsule; the smaller varieties resemble ordinary adult bile ducts 
with normally appearing cylindrical epithelium, the only difference 
being that they are slightly dilated and cystic; from these we can 
trace various stages of cystic change, the epithelium becoming more 
and more cuboidal, until in the larger and mature forms of cystic 
spaces the epithelium is quite flattened. The lumina are filled with 
a finely granular homogenous mass showing no trace of biliary 
pigment. The connective tissue of the capsules surrounding the 
cysts contain numerous well-formed bile ducts of the adult type, 
together with a number of arteries and veins. ‘There is no extensive 


CasEIV. Showing multiple intracapsular aberrant biliary ducts, one.of which hag 
become intensely cystic. 


round-celled proliferation, nor can any newly formed biliary ducts 
similar to those seen in cirrhosis, be seen. Aberrant bile ducts 
within the acinus are found abundantly, also in some of the cap- 
sules of Glisson unaffected by cystic change. 

Case IV.—Small pieces of which, hardened in formalin, were 
sent to me by Dr. Hektoen. This case was presented before the 
Chicago Pathological Society on April 10, 1905, by Dr. H. A. Reque. 
The subject was a female aged sixty years, in whom both kidneys 
were found greatly enlarged and cystic. ‘The liver was large, ve 
irregular in shape, and full of cysts, varying in size from 1 to 10 cm., 
many of which had undergone suppuration. 

Microscopic Examination. ‘The smaller cysts are all within the 
capsules of Glisson, but the larger ones have lost all traces of 
relationship. The microscopic picture is otherwise exactly similar 
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to that of Case III. Aberrant ducts are found in the capsules of 
Glisson (Fig. 5), and in the acini; here they are notably abundant, 
seen in cross-section and longitudinally, and are separated from 
the surrounding trabecule by fine fibrille of connective tissue. 
The liver cells are normal. A few cystic bile ducts can be found 
here and there between the liver trabecule. In this case also there 
is no extensive round-celled proliferation, nor any evidence of 
hyperplasia in the form of new bile ducts, as in Case I. Some cysts 
show the ordinary evidences of suppuration. 


CasE V. Showing intracapsular and intra-acinous aberrant biliary ducts, some of which 
have undergone cystic change. 


CasE V.—Pieces of which were sent to me by Dr. Mallory. The 
subject was a male aged fifty years. The kidneys and liver were 
both cystic. In the latter organ, judging from the specimens at 
hand, the cysts varied in size from the head of a pin to a marble. 
Microscopically the picture is of the same type as Cases III. and IV. 
The smaller cystic bile ducts are irregular in outline, the epithelium 
shows a uniform stage of degeneration, and lies irregularly within 
the lumen of the duct. The various stages of cystic change can be 
nicely’noted in this specimen (Fig. 6). In some instances single 
cystic ducts may be seen in the parenchyma. The capsules of 
Glisson show many aberrant ducts similar in appearance to those 
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found in the parenchyma proper (Fig. 6). ‘There are in this case 
also no evidences of inflammation. 

To summarize, all the cases show cystic changes confined to the 
capsules of Glisson, and in Cases IV. and V. there are individual 
cystic ducts in the parenchyma; the cysts lie singly or in groups, 
and the individual elements may be traced from the small micro- 
scopic aberrant duct to that of the larger cyst with flattened epithe- 
lium. We may therefore classify Cases II]., IV., and V. as belong- 
ing to one group. ‘The microscopic picture, however, is essentially 
different from that which I have described in Case I. There are 
no evidences of inflammatory changes, no round-celled infiltration, 
or hyperplasia in the form of new bile ducts. Neither, on the other 
hand, do they give any grounds for assuming them to be tumors. 
They do present, however, the definite picture of ordinary retention 
cysts of biliary ducts. We cannot fancy any condition which 
would cause cystic change in a biliary duct within the acinus, as 
shown in Fig. 6, except as arising from an intra-acinous aberrant 
duct; nor can we conceive any such changes as we have shown to 
occur within Glisson’s capsules, as arising in any normal liver pos- 
sessing the normal quota of intracapsular bile ducts; tie conclu- 
sion therefore is that these cystic biliary spaces originate by 
obstruction in aberrant bile ducts, ducts which we have shown to 
be characteristic of cystic liver, and present in livers associated 
with cystic kidney. Again, noting the picture found in the liver of 
our anomalous fetus with cystic kidney, we readily see how an 
obstruction in the course of some of these aberrant biliary ducts 
could exactly produce the picture such as we have shown in Figs. 
5 and 6. We must assume that such an obstruction must be con- 
genital, not only because the lack of evidence of any other form, 
but also from the uniform absence of biliary pigment in any of our 
cases. As we mentioned before, the biliary ducts do not in them- 
selves secrete bile. ‘This absence of bile, which proved such a 
stumbling block to our predecessors in their attempts to explain the 
lesion, is thus readily accounted for. 

Whether an absence of communication exists in all the aberrant 
ducts, I am not prepared to say, inasmuch as no injection experi- 
ments were possible. It is reasonable to assume, that perhaps none 
existed, in those ducts not involved by cystic changes, and that in 
consequence the bile was carried not by one duct in each portal 
space, as we see normally, but by several. This point can only be 
proven in the future by experiments such as have been mentioned. 
There is a record of one such experiment in literature—namely, by 
Beale, who attempted to inject the liver cysts by way of the common 
bile duct. It is of interest that although he failed to inject the cysts, 
he found that the injection mass ran into spaces within the acinus, 
spaces which in all probability were aberrant intra-acinous ducts. 
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We now come to the nature of the inflammatory stimulus in our 
first case. In the first place, we can fancy that an obstruction alone 
in the course of the aberrant ducts might be the etiological factor. 
That an obstruction in the normal biliary duct will bring on inflam- 
matory changes, such as we have described is seen in the ordinary 
condition of so-called biliary cirrhosis. Janowski, in an excellent 
résumé of the subject, has shown that an intense proliferation of 
newly formed bile ducts takes place around the intrahepatic chan- 
nels with secondary cystic dilatation. The pictures are very similar 
to those found in Case I., except that the contents of the dilated 
ducts contain bile instead of a watery fluid. (See Ziegler’s Beitréige, 
vol. xi., plates 13 and 14.) Nasse, in his experiments of ligation 
of intrahepatic branches of the hepatic ducts, showed that ultimately 
an intense hyperplasia of biliary ducts occurred. Why, however, 
in both groups of cystic livers, which I have described, the same 
underlying obstruction leads to a hyperplasia in one instance and 
to pure retention cysts in the other, requires an additional factor, 
of which I am unaware. That a hyperplasia in the biliary ducts 
might arise from a cause other than that of obstruction is shown 
in the condition of psorospermatosis in rabbits, significantly de- 
scribed by Schweizer as a “bile cystadenomatous” formation; 
also in intrabiliary infection by the distoma companulatum in 
dogs. Zwaardemaker in thesecasesdescribes an intense proliferation 
of ducts in the portal spaces with cystic dilatation and papilliferous 
growths within the lumen. 

We have thus shown that as far as we have been able to deter- 
mine cystic disease of the liver presents two different histological 
varieties. It is very difficult from the descriptions given, to deter- 
mine to which group, the inflammatory or the retention group, the 
various cases in the literature belong. The difficulty arises from 
the fact that all authors describe the biliary ducts in the neighbor- 
hood of the cysts as “newly formed,” a point of view which we 
have shown to be erroneous. 

It may now be asked that if cystic liver arises from aberrant 
intrahepatic ducts, why do not the more frequently described extra- 
hepatic ducts also form cysts? In fact, cases have been described 
by Hall, Cousins, Gloz, Kaltenbach, Kénig, Ahlfeld, Miiller, Koerte, 
Berg, Bobrow, Leppmann, Hofmann, Witzel and others in which 
smaller or larger cysts containing clear watery contents have been 
found on the surface of the liver, generally on the inferior aspect. 
Many of these show a trabecular formation within the cyst; others 
are single with a smooth lining. Nearly all are described as “ biliary 
cystadenomata.” Bile ducts are found in the connective-tissue wall 
of the cyst and in the pedicle by which these cysts are attached to 
the liver. As Renault has shown, aberrant bile ducts are frequently 
found on the under surface of the liver, and it is probable that these 
cysts have their origin in these ducts. Hall and Winkler have, as 


MOSCHCOWITZ: NON-PARASITIC CYSTS OF THE LIVER 695 


a matter of fact, ascribed this origin to their cases, and it is sugges- 
tive that in Hall’s case the kidneys were partially cystic. Witzel’s 
case was congenital. 

It is interesting to note in this connection that Zahn has collected 
14 cases of, cysts with ciliary celled lining which are found on the 
surface of the liver, usually in or near the falciform ligament between 
the fibrous capsule of the organ and the peritoneum. Both Zahn 
and Ribbert ascribe these to aberrant enterodermal rests. 


7. The Relation from the Point of View of Genesis Between Cystic 
Liver, Cystic Kidney, and Other Forms of Cysts. 


The genesis of cystic liver, as we have elucidated it, has many 
points of analogy to the genesis of the more frequently described 
and better studied cystic kidney. From our present knowledg:= of 
the latter lesion we can say: first, that it is usually congenital, and 
secondly, that it is a form of embryological maldevelopment or 
hypoplasia. Both of these factors are present in cystic liver. Whether 
the maldevelopment in the kidney depends on the non-union of 
two anlages, or whether some form of aberrant ducts play a role 
in the lesion, I am not prepared to say. It will be manifestly very 
difficult to say, whether certain ducts within the kidney are aberrant 
or not, for the reason that no differentiation occurs in the kidney 
between a secretory and excretory apparatus. 

The condition of cystic change within ducts that persist in the 


adult from embryonal rests, has many parallels in pathology; we 
need only mention thyroglossal, branchial, and urachus cysts; cysts 
of the broad ligament arising from the parovarian ducts; cysts 
arising from persistence of Girtner’s duct; and cysts of the organs 
of Giraldes and Morgagni. 


8. A Clinical Review of Non-parasitic Cysts of the Liver. 


Although non-parasitic cysts of the liver are most commonly met 
with as postmortem surprises, they nevertheless possess definite 
clinical interest. 

Symproms. In congenital cases they may be so large as to cause 
obstruction in delivery, and require opening before delivery is 
possible (Sanger and Kloop, Witzel, etc.). In the adult no symp- 
toms whatever may arise. If they grow very rapidly a severe, con- 
stant pain in the liver region may ensue; this has been present in 
many cases, notably of von Hippel, Siegmund, Miiller, Borrmann, 
Tiirk, and Chrobak. The pain usually persists for many years; 
eighteen in the case of Borrmann. Jaundice is always absent. The 
symptoms may be entirely overshadowed by those depending on 
the concomitant lesion in the kidney. 
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PuysicaL Siens. After birth the liver is usually enlarged, in 
some cases (Chrobak) reaching very nearly to Poupart’s ligament. 
The cysts may be felt as a number of discrete nodular masses of 
varying size, and if at all large may give a sense of fluctuation. In 
many cases (Miiller, Chrobak, ‘Turk) the first symptom noted by 
the patient is a fulness of the abdomen, or the presence of a mass 
in the region of the liver. In the cases of extrahepatic cysts the 
liver is usually not enlarged, but the cysts may be felt as a 
tumor usually below the lower border of the liver, sometimes 
fluctuating. 

Draenosis. ‘The presence of single or multiple cysts within the 
liver is usually mistaken for echinococcus, gummata, or to new- 
growths. Extrahepatic cysts have most frequently been confounded 
with dilated gall-bladders (Cleaver). Only a preliminary puncture 
with examination of the ocntents can definitely decide these 
points. 

If, however, we can demonstrate the presence of multiple cysts of 
the liver, with an association of palpable tumors in both loins, we 
may conclude that in all probability we are dealing with cystic 
liver and kidneys. If no tumors in the loins are palpable, but the 
patient suffers with the characteristic symptoms of contracted kid- 
ney, we can make the same diagnosis but with a less degree of 
certainty; if any congenital or hereditary data in the history are 
also present, or if there is a coexisting congenital anomaly, a greater 
probability will be given to the diagnosis. If we find a large cystic 
tumor below the margin of the liver of long duration and without 
previous history of cholelithiasis, or evidences of echinococcus, 
the chances are that it is a bile cyst of aberrant origin. 

Procnosis. This depends on the size and number of the cysts 
and on the presence of cystic kidney. If limited to the organ the 
patient usually dies from other causes. If the cysts are multiple we 
can never hope to obtain an absolute cure. The prognosis is best 
in single extrahepatic cysts, which permit of easy removal. 

TREATMENT. Hofmann gives a report of 18 cases where sur- 
gical measures have been resorted to. The cysts, if intrahepatic, 
may be drained and allowed to heal from the bottom; of course, if 
multiple, only in the larger and more accessible cysts can this be 
resorted to, and relief of pain at all events, will follow (Chrobak). 
The extrahepatic cysts can and have been easily extirpated.’ 

Conciusions. 1. Non-parasitic cysts of the liver are associated 
with congenital anomalies in other parts of the body, especially 
with cysts of the kidney. 

2. Such cysts of the liver are always associated with congenital 
anomalies of the liver, consisting in aberrant bile ducts, which may 
be extrahepatic or intrahepatic. 


1 Keen reports an interesting case in which a resection of the liver was performed for mul- 
tiple cysts with recovery. 
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3. These aberrant ducts are embryonal “‘rests,’”’ formed in the 
course of development of the liver, and have thus far been found 
only in cystic liver or in livers associated with cystic kidney. 

4. Non-parasitic cysts of the liver have their origin in these 
aberrant ducts, and may assume two forms: one, arising from in- 
flammatory hyperplasia of these ducts; the other, by retention of 
fluid in these ducts, as the result of congenital obstruction. 

5. There is no valid reason for classifying these cysts among 
tumors. 


In concluding I desire to express my thanks to Dr. E. Hodenpyl, 
Dr. L. A. Connor, Dr. L. Hektoen, Dr. F. B. Mallory, and Dr. H. 
S. Reque for the material which they placed at my disposal, and to 
Dr. T. Mitchell Prudden and Dr. F. C. Wood for many valuable 
suggestions given to me in the course of this study. 
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MANUAL OF OPERATIVE SuRGERY. By JoHN Farrparrn Binnie, 
A.M., C.M. (Aberdeen), Professor of Surgery, Kansas State 
University; Kansas City Fellow of the American Surgical Asso- 
ciation; Membré de la Société Internationale de Chirurgie. 
Second edition, revised and enlarged, with 567 illustrations. 
Philadelphia: P. Blakiston’s Son & Co., 1905. 


THE mere fact that this is the second edition of this work within 
nine months is sufficient indication of its worth. Although the book 
is small in size, there is in reality more reading matter in it than in 
some of the larger works. In order to make a small volume the 
author has eliminated many of the well-known surgical procedures 
which are found in every text-book, such as ligations and amputa- 
tions. ‘The most noticeable changes in this edition are the enlarged 
chapter on Cerebral Localization with the introduction of new illus- 
trations, and short articles on the ““Duodenum and on Tuberculous 
Peritonitis.”” Among the first chapters in the book are those dealing 
with plastic surgery, which are to be highly commended for their 
excellence. ‘The questions especially of hare-lip and cleft palate 
are well presented. In the section on abdominal surgery we dis- 
cover that the author is an upholder of the Ochsner plan of treat- 
ment in appendicitis unless the case can be operated upon early, 
and excepting in children and old people. In the treatment of 
general peritonitis the irrigation method is the one which is recom- 
mended. So many surgeons are now employing simple drainage in 
these cases after the plan so strongly recommended by Murphy 
that we regret that the author has not given some space to this 
subject. 

One of the points which we most admire in this work is its abso- 
lute up-to-date character, and another the fact that there is elimi- 
nated from its pages a discussion of many operations which are 
now out of date and yet which continue to appear in many of our 
recent text-books. We believe that the author might also have 
eliminated Macewen’s operation for hernia. 

It will be observed that our criticisms are rather the result of 
individual opinion, and]that in general no criticism can be offered. 
The work on the whole is one of the best written, most concise, and 
comprehensive which we have recently had the pleasure of reading. 
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It will certainly fill its place as an absolutely safe and reliable guide, 
and we believe that in future editions the author and publisher 
might, with propriety, increase the size of the book. J. H.G. 


DERMATOLOGICAL REMEDIES (PHARMACOPHA DERMATOLOGICA). 
A. Stubers Verlag, Wuerzburg, 1905. 


S. JEssNER, of Koenigsberg, gives in this brochure of about 100 
pages valuable observations concerning the drugs and formule in 
use to-day by those practising dermatology. The newer drugs are 
referred to, many being described that are but little if at all known 
in the United States. The subject-matter is handled in a distinctly 
practical and useful manner, so that one cannot fail to receive help- 
ful suggestions. The author is well and favorably known to all der- 
matologists. H. L. D. 


A PracticaL TREATISE ON SEXUAL DISORDERS OF THE MALE AND 
By Rospert W. Taytor, A.M., M.D., formerly Clini- 
cal Professor of Genitourinary Diseases at the College of Phy- 
sicians and Surgeons, Columbia University, New York; Consult- 
ing Genitourinary Surgeon to Bellevue and to the City (Charity) 


Hospitals, New York. ‘Third edition, thoroughly revised, with 
130 illustrations and 16 plates in colors and monochrome. Phila- 
delphia and New York: Lea Brothers & Co., 1905. 


Tus book deals with disorders regarding which there is much 
ignorance among medical men and much superstition among the 
laity and out of which the quack reaps an ill-gotten fortune. This 
being the case, there is every reason to welcome a work dealing 
with the sexual disorders of both sexes which is prepared by an 
author of ability and honesty and presented in a thoroughly scien- 
tific manner. 

The present is the third edition of this work, and shows considera- 
ble improvement and enlargement over its predecessors; especially 
is the enlargement observed in the portion dealing with the sexual 
disorders of women. ‘The first portion of the book is devoted to 
anatomy and physiology, particular attention being paid to these 
subjects, as they relate to the disorders which are discussed in sub- 
sequent chapters. 

The illustrations are excellent and well chosen. Any physician 
undertaking the treatment of sexual disorders and every general 
practitioner would derive benefit from having a book of this char- 
acter on his shelves. EH. G. 


702 REVIEWS 


NoTHNAGEL’s Practice. DISEASES OF THE BLoop. By Pror. Dr. 
P. Exruicu, Dr. A. Lazarus, Pror. K. Van NoorpDen, Dr. F. 
Pinxus. Edited with additions by ALFRED STENGEL, M.D., 
Professor of Clinical Medicine in the University of Pennsylvania. 
Authorized translation from the German under the editorial 
supervision of ALFRED STENGEL, M.D. Philadelphia and Lon- 
don: W. B. Saunders & Co., 1905. 


OF all the volumes of this system of excellent monographs in 
German the one entitled Die Anemie is in some respects one of 
the most interesting and remarkable. The brilliant papers of 
Ehrlich and Lazarus on the Histology of the Blood and the compre- 
hensive and noteworthy monograph of Van Noorden on Chlorosis 
help form a volume which is certainly unusual in its excellence. 

Though the chapters on Leukeemia by Pinkus are fairly satisfac- 
tory, they are scarcely to be compared to the two sections just men- 
tioned. In the arrangement of the American edition a few changes 
from the original have been made. These consist principally in 
placing the chapter upon Chlorosis before Pinkus’ article on Leu- 
kemia, and in the omission from this last monograph of the short 
section upon Heemoglobinemia written by Lazarus, as well as the 
“Schlusbetrachtungen” of Ehrlich. The monograph upon Leu- 
keemia completes the volume of the American edition, though 
Vol. VIII. of the German system includes the “ Diseases of the 
Spleen and the Hemorrhagic Diathesis” by Lilten, a section which 
appears in another volume of the translated edition. To the suc- 
cess which this book is sure to attain the editing and translation 
add much. Indeed, one constantly notices that where something 
is wanting in the original the editor makes just the addition which 
produces a finished work. The body and general trend of the book 
can be highly praised. Naturally a detailed description of such an 
extensive piece of work is not desirable. Those who do not know 
the German edition should familiarize themselves with the English 
counterpart, while to readers already acquainted with the original 
papers the editor’s additions are of greatest interest. 

Besides many short notes quite a number of longer additions 
have been made to the section on the Histology of the Blood. The 
article as it was written is of the greatest possible interest in that it 
is stamped with the individuality of Ehrlich. It reflects in it his 
views upon the subject. Among the most notable additions are 
references to the recent investigations on the basophilic granula- 
tions of the red cells, iodophilia, Cabot’s ring bodies, the amceboid 
movement of lymphocytes, the eosinophilia of trichinosis, and the 
latest work of Pappenheim on the origin of the white blood cells. 
Throughout the sections on Simple Anemia and Progressive Per- 
nicious Anemia numerous and often quite long notes have been 
inserted in the text. The editor calls attention to the fact that Chan- 
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ning, as early as 1842, first described severe anemia (pernicious 
anzemia) in association with the puerperal state and made the con- 
dition familiar to New England practitioners of his time. Since 
the completion of Van Noorden’s monograph upon chlorosis few 
new additions of moment have been made to our knowledge of this 
disease, so that in this section many insertions have not been neces- 
sary. ‘The article on leuksemia, however, has been much improved, 
lengthened, and filled out by the editor’s notes. The subject of 
acute leukemia has been increased by several pages. Quite an 
extensive review of the recent literature upon this subject is given, 
together with discussion as to the importance of the bone-marrow 
cells in the pathogenesis of the affection. Indeed, throughout the 
book great care has been taken to bring this subject of leukocyto- 
genesis up to date and to present the subject in an impartial light 
and from all pointsof view. Again, in the short section on Chloroma 
the editor has made extensive additions, the main portion of which 
is based principally on the recent work of Dock and Warthin. In 
the subsection on Pseudoleukeemia the recent investigations upon 
the histological changes in the lymph nodes and lymphomata are 
referred to and many illustrations are added to the text. As else- 
where, the same careful editing is to be noted in the chapter on 
Myeloid Leukemia. On page 616 there seems to have been a mis- 
take in printing, for one finds the subheading of Pseudoleukeemia 
placed near the top of a paragraph on the treatment of lymphatic 
leukemia. One or two errors were also found in the cross-refer- 
ences at the foot of the pages. 

Finally, it may again be said that this volume of Nothnagel’s 
system cannot be too highly praised or its value overestimated. 

WE 


AILMENTS OF WoMEN AND Giris. By FLORENCE STACKPOOLE. 
Bristol: John Wright & Co., 1904 


WE have always approached the review of medical books of this 
class—i. e., those addressed to a lay audience—with feelings of 
decided repugnance, but in this instance, while we feel that there is 
much included that could have been well left out, we are neverthe- 
less able to recommend the volume as decidedly the best of its 
class. The advisability of including various prescriptions for 
tonics, laxatives, etc., is very questionable, tending to place the 
volume in a false position and one which the author does not at 
all intend, as is shown by the repeated injunction to call in medical 
aid. The best thing in the whole book is the warning concerning 
the insidiousness of carcinoma of the uterus. Remembering this, 
much else may be forgiven, and for the sake of this chapter alone 
we would be glad to see the volume widely circulated. W. R..N. 
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PROGRESSIVE MEDICINE, a Quarterly Digest of Advances, Discoy- 
eries, and Improvements in-the Medical and Surgical Sciences. 
Edited by Hopart Amory Hare, M.D., assisted by H. R. M. 
Lanois, M.D. Vol. III., September, 1905. Diseases of the 
Thorax and its Viscera, including the Heart, Lungs, and Blood- 
vessels, by Witt1aM Ewart, M.D., F.R.C.P.; Dermatology and 
Syphilis, by Witi1am S. Gorruert, M.D.; Diseases of the Ner- 
vous System, by G. M.D.; Obstetrics, by 
Ricwarp C. Norris, M.D. Philadelphia and New York: Lea 
Brothers & Co., 1905. 


THE discussion of Diseases of the Thorax and its Viscera by Dr. 
William Ewart, with which this issue of Progressive Medicine begins, 
is rendered of particular value and interest by the thorough yet 
concise study of tuberculosis with which it opens. Every aspect of 
this all important topic is studied, its pathology and treatment 
especially being dealt with in full. Another topic of universal interest 
which is adequately considered by Dr. Ewart is diseases of the 
heart and the new methods employed in their study. It is remark- 
able how much has been done to elucidate the causation of various 
cardiac symptoms, the etiology of which has hitherto been obscure. 
The second section is by Dr. William S. Gottheil on Dermatology 
and Syphilis, and is notable for its excellence and the number of 
illustrations with which it is accompanied. It will prove of great 
practical utility not only to the dermatologist or the syphilographer, 
but to all practitioners of medicine. Spiller’s portion of the work 
consists of a wonderfully comprehensive discussion of the recent 
literature of practically all forms of Nervous Disease. The volume 
concludes with a lengthy section on Obstetrics by Dr. Richard ©. 
Norris. The author has classified his subject under the heads of 
pregnancy, labor, puerperium, and obstetrical surgery, and covers 
the subject to the fullest extent. F. R. P. 


A Practica, TREATISE ON FractuRES AND Distocations. By 
Lewis A. Stimson, B.A., M.D., LL.D. (YALEN), Professor of 
Surgery in Cornell University Medical College, New York; Sur- 
geon to the New York and Hudson Street Hospitals; Consulting 
Surgeon to Bellevue, St. John’s, and Christ Hospitals; Corre- 
sponding Member of the Société de Chirurgie of Paris. Fourth 
edition, revised and enlarged. Philadelphia and New York: 
Lea Brothers & Co., 1905. 


Tue fact that this is the fourth edition of this excellent work is a 
definite indication that it has won a permanent place for itself. The 
last edition was published in 1900 and the present one shows 
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many improvements. Especially is this noticeable in the numerous 
skiagraphs which have been introduced. Revision is also particu- 
larly noticeable in the portion dealing with the operative reduction 
of old dislocations. In reading this book one is struck with the 
thoroughness with which the pathological and symptomatic por- 
tions of the subject are treated. The treatment is not so completely 
and minutely dealt with and the illustrations representing the 
various dressings are not as good as those representing the fractures 
themselves. 

Most surgeons will hardly be prepared to agree with Stimson 
in his attitude toward the position of acute flexion in fractures of 
the lower end of the humerus; we believe this treatment is now 
looked upon as’ probably better than any other. Stimson mentions 
it only casually and says nothing of Jones, of Liverpool, who has 
done so-much to popularize the method. ‘The author’s attitude 
toward operative interference in certain fractures is to be clom 
mended; for instance, in fractures of the patella he is carefu to- 
describe and recommend the non-operative treatment unless the 
surgeon having charge of the case has the skill and proper environ- 
ment at hand for an aseptic opening of the joint. We agree with 
him most heartily in his statement that subcutaneous suture of a 
fractured patella possesses all the dangers and none of the advan- 
tages of the open operation. The question of treatment in fractures 
of the spine is very thoroughly discussed and the author leans rather 
toward extension and mechanical support than toward open opera- 
tion. 

The latter portion of the book, which deals with dislocations, is 
very complete. We can say in conclusion that this work is prob- 
ably the best and most complete single-volume text-book on frac- 
tures and dislocations with which we are acquainted. J. H. G. 


ATLAS AND EpIroME OF OPERATIVE OPHTHALMOLOGY. By Pror. 
Dr. O. H. Haas, of Zurich. Authorized translation from the 
German, with editorial notes and additions. Edited by G. E. 
DE ScHweEINiTz, A.M., M.D., Professor of Ophthalmology in 
the University of Pennsylvania; Ophthalmic Surgeon to the 
Philadelphia Hospital; Ophthalmologist to the Orthopeedic Hos- 
pital and Infirmary for Nervous Diseases. With 30 colored 
lithographic plates and 154 text cuts. Philadelphia, New York, 
and London: W. B. Saunders & Co., 1905. 


THE author’s previous atlases are a guarantee of what is to be 
expected from this one. The series replaces the clinic so far as 
this can be done.. As regards this special volume upon Operative 
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Ophthalmology, after some general considerations upon the oper- 
ating room, anesthesia, antisepsis, and instruments, the various 
operations upon the eye and its adnexa are successively described. 
These descriptions are clear in themselves; the colored plates illus- 
trate and supplement the text in the most satisfactory manner 
possible. 

The remarks of the English editor, Dr. de Schweinitz, are always 
judicious and form a valuable addition to the original. 

The book should be in the hands of every practitioner who is 
interested in operative ophthalmology. T. B. S. 


Les CARDIOPATHIES ARTERIELLES ET LA CuRE D’Evian. By P. 
BERGOUIGNAN. Paris: Georges Steinheil, Publisher, 2 Rue 
Casimir-Delavigne, 2, 1905. 


AN exposition of the course of treatment for arteriosclerotics 
pursued at Evian furnishes the author with an opportunity to 
present in concise form a description of the various pathological 
states which the French include under the term “arterial cardiop- 
athies.” The treatment at Evian consists exclusively in drinking 
the waters of the Cachat spring, which belongs to the group of 
alkaline-saline springs, the principal mineral constituents being 


bicarbonate of calcium, magnesium, and sodium. The water appar- 
ently exerts its curative action through the kidneys—by “dehy- 
dration of the organism.” A number of experiments and clinical 
observations are quoted to demonstrate this “apparently paradoxi- 
cal property of the Evian water, the power to dehydrate the tissues.” 
The first half of the essay is devoted to the discussion of the symp- 
tomatology and etiology of the various forms of arteriosclerosis, 
and of certain questions connected with metabolism, such as the 
retention and elimination of chlorides and the permeability of the 
kidneys. The author has drawn his inspiration exclusively from 
Huchard. From him he quotes his opening sentences: “By the 
side of the valvular cardiopathies and cases of chronic myocarditis, 
having their inception in the heart and exerting their final influence 
on the bloodvessels, in which the hydraulic (mechanical) disturb- 
ances occupy the most prominent place and lead to stasis in various 
portions of the body, clinical medicine, inspired by physiology, 
began some twenty years ago to erect the large group of ‘arterial 
cardiopathies’ which, beginning in the arteries, ultimately involve 
the left heart and have as their most prominent symptoms ischemia 
of the various organs and numerous toxic accidents due to early 
insufficiency of the liver and kidney. In the first the morbid process 
progresses steadily, albeit occasionally interrupted by accidents, 
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toward arterial hypotension and asystole, with their well-known 
consequences; the second group is characterized by a long period 
of hypertension with almost invariable tendency toward intoxica- 
tion. In the former, cardiac and vasomotor—pressure raising— 
remedies are indicated; in the latter, eliminant and pressure reduc- 
ing agents.” 

Bergouignan with Huchard adopts the toxic theory of the causa- 
tion of arteriosclerosis. ‘The evolution of the disease is divided 
into three stages: the arterial, the cardioarterial, and the mitro- 
arterial. ‘The first is from the therapeutic standpoint, the most 
important; it is the stage of so-called “‘presclerosis,” when there 
exists merely hypertension without structural change in the walls 
of the bloodvessels. In this connection the author defends the 
theory that functional disturbance may eventually cause structural 
change—“la maladie de la fonction fait la maladie de l’organe” 
(Huchard). Five clinical forms of arteriosclerosis are recognized: 
cardiosclerosis with arrhythmia; coronary angina pectoris; cardio- 
sclerosis with myovalvular lesions; the cardioaortic form, and the 
cardiorenal form. ‘The pathology of arteriosclerosis is epitomized 
in the following propositions: The development of arteriosclerosis 
appears to be in some way connected with chronic intoxications, 
which may be exogenous or endogenous. Hypertension due to 
vascular spasm causes, or at least precedes, the vascular lesions. 
Hypertension is produced or maintained by the presence in the 
blood of certain substances which act like toxins, and is aggravated 
by their retention in the blood. These pressure substances ought 
to be eliminated in the urine. Renal insufficiency is an early phe- 
nomenon in arteriosclerotic individuals and leads progressively to 
permanent impermeability or insufficiency of the kidneys. ‘The 
various remedies which tend to restore the urinary function and 
thus effect elimination of the retained substances at the same time 
combat hypertension and most of the other symptoms and may 
thus arrest the march of the disease. R. M. G 


INTERNATIONAL Cuinics. Edited by A. O. J. Kexty, A.M., M.D., 
Philadelphia, Pa., U.S. A. Vol. II. Fifteenth series, 1905. Pp. 
310. Philadelphia and London: J. B. Lippincott Company, 1905. 


‘TREATMENT in this volume is well represented by the practical 
articles of Morse on “Acute Nephritis in Children,” Hayem on 
“Kephir,” King on “Adrenalin Chloride in Pulmonary Hemor- 
rhage,” Edes on “ Neurasthenia,” and Sabourand and Noiré on the 
“Roentgen Ray for Tinea Tonsurans.” Of these we would espe- 
cially call attention to the very sound and readable paper of Edes, 
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who writes with vivacity and attention, compelling interest. Medi- 
cine is but a trifle behind with Willson on the ‘‘ Diagnosis of Incipient 
Thoracic Tuberculosis,” “A Clinic” by Cohen, Roger on “Galloping 
Typhoid Fever,” Williamson on the “Plague,” and Benedict on 
“Seasickness.” ‘The last discusses at length its pathogeny and is 
helpful even if not optimistic. 

Surgery is well represented with seven papers of varying interest, 
of which the most important is that by 'Tenier on “ Scopolamine as 
a General Anesthetic in Surgery.” This will go far toward settling 
a much discussed question. 

The remaining sections offer much material for reflection by 
gynecologists, ophthalmologists, rhinologists, physiologists, and 
pathologists. ‘The most suggestive is by Wiesel on the “Anatomy, 
Physiology, and Pathology of the Chromalbin System, with Special 
reference to Addison’s Disease and Status Thymicus.”’ 

Within the limits of a review it is impossible to call attention to 
the many excellent features of this particular volume. It is, how- 
ever, but fair to the editor to state that this will be prominent even 
in company with its excellent predecessors. R. W. W. 


THe Mepicat EpiroMe Series. Practice or Mepicine. By 
Hugues Dayton, M.D., Principal to the Class in Medicine, 
New York Hospital Out-patient Department; Clinical Assistant 
in Medicine, Vanderbilt Clinic, College of Physicians and Sur- 
geons, Columbia University. Series edited by Vicror Cox 
PEDERSEN, A.M., M.D., Instructor in Surgery and Aneesthetist 
and Instructor in Anesthesia at the New York Polyclinic Medical 
School and Hospital; Genitourinary Surgeon to the Out-patient 
Departments of the New York and Hudson Street Hospitals; 
Anesthetist to the Roosevelt Hospital. New York and Philadel- 
phia: Lea Brothers & Co. 


In this manual, written especially for students and general prac- 
titioners, the author has succeeded in giving the text in a clear and 
concise manner, although avoiding any great curtailment of the 
most important subjects, such as typhoid fever, tuberculosis, and 
pneumonia. 

Throughout the entire book the promise of the title-page has 
been fulfilled, and brevity has been combined with comprehen- 
siveness. 

In the early pages, before the separate diseases are considered, 
immunity is discussed. The manner of disinfecting a sick-room 
and the precautions that should be taken in the management of 
infectious diseases are also clearly presented. 
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About one-third of the book is devoted to the group of infectious 
diseases; nearly the same amount to the consideration of diseases 
of the respiratory system, the digestive tract, and the circulatory 
system. ‘The remaining third of the book considers the constitu- 
tional diseases, the diseases of the kidneys, of the blood and duct- 
less glands, and the less important maladies. 

For ready reference this book should prove most valuable to 
students and men in general practice. R. B. S. 


A Manvat or Gyneco.ocy. By D. Berry Hart, M.D., and A. 
H. Freetanp Barsour, M.D. Sixth edition. Chicago: W.T. 
Keener & Co., 1905. 


Tue fact that this well-known work has reached its sixth edition 
makes any extended review superfluous, since no mediocre volume 
could thus survive. We believe, however, that there is one criticism 
which can be justly made, namely, that of prolixity, not in the sense 
of too great detail in describing present-day methods, but in the 
inclusion of much that is antiquated and therefore useless to the 
purpose of the book. However, the authors have seen fit to treat 
of the anatomy of the pelvis and have detailed to some extent the 
elementary facts of bacteriology, both, it is true, essential to the under- 
study of present-day gynecology, but, in our opinion, better left to 
works devoted to their consideration. We fail to understand the 
authors, still including a detailed description of the use of tents for 
cervical dilatation, and particularly their advice as to their use as 
abortives, if the practitioner has not sufficient assistance to enable 
him to use the metal dilators. Our experience is also at variance 
with that of the authors in that they advise delay in certain cases 
of rupture of extrauterine pregnancies in order that the patient 
may recover from the initial shock. We also would be unwilling 
to advise the removal of ovaries bound down with adhesions in 
Douglas’ cul-de-sac in the absence of pus. Certainly, conservative 
surgery is here admitted by most operators to have a well-estab- 
lished place. We do not wonder that the authors find that “sick- 
ness is often great”’ after abdominal operations if they follow routine 
by the directions laid down in their book with regard to the after- 
treatment of major operations. In a word, while the book is with- 
out question valuable, it could be greatly improved by judicious 
pruning, the space thus gained being utilized to compass greater 
descriptive detail in the treatment of many of the practical ques- 
tions presented. W. R.N. 
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Meats Smpies.” By W. T. Fernie, 
M.D. Bristol: John Wright & Co. London: Simpkin, Mar- 
shall, Hamilton, Kent & Co., Ltd., 1905. 


Let the author tell us in his own words the purpose of this quaint 
and curious book: ‘The leading motive of the present work is to 
instruct readers, whether medical or lay, how to choose meats and 
drinks which can afford precisely the same remedial elements for 
effecting cures as medicinal drugs have hitherto been relied on to 
bring about. ” ‘The subject of dietetics is approached 
from the standpoint of the culinary artist; the doctor becomes the 
“physician-chef.” There is no doubt that the average physician 
is usually lamentably deficient in practical knowledge in regard to 
the preparation of the food that he glibly orders for his patients, 
however familiar he may be with the work of the druggist to whom 
the compounding of his medicinal prescriptions is confided. This 
knowledge the book supplies, interlarded with a wealth of anecdotes 
and quotations—“discursive condiments”—for which the author 
has ransacked the literature of ancient and modern times, from 
Homer and Hippocrates to Charles Lamb and the author of Alice 
through the Looking-glass. The articles on the various foods are 
arranged in alphabetical order for convenient reference, and a 
therapeutic index at the end of the book adds much to its practical 
usefulness. R. M. G. 
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Tae Compete Kano Jiv-sirsu “Jrupo.” The Official Jiu-jitsu 
of the Japanese Government. With additions by HosHino 
and ‘Tsursum: and chapters on the Serious and Fatal Blows, 
and on Kuatsu, the Japanese Science of the Restoration of Life. 
By H. Irvine Hancock, author of Japanese Physical Training, 
The Physical Culture Life, Life at West Point, etc., and Karsvu- 
KUMA HiGasuI, one-time Instructor in Kano Jiu-jitsu at Doshisha 
College, Kioto, Japan, and now Professor of Jiudo in New York 
City. Illustrated by over 500 plates from life and 4 charts. New 
York and London: The Knickerbocker Press, G. P. Putnam’s 
Sons. 


Mucw# has been written of late in the newspapers and magazines 
concerning the Japanese art of wrestling and of the many virtues 
claimed for it. 

This book of over 500 pages sets forth the Kano system of Jiu- 
jitsu, the one adopted by the Japanese government for the army, 
navy, and police departments. It has been extensively added to 
by the well-known jiu-jitsians Hoshino and Tsutsumi, and now 
comprises about 160 tricks. 

The system is divided into three sections: The first includes 60 
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tricks of combat in. strict sequence, and is a preparation for those 
of the second section. The next class teaches the pupils how to 
apply the advantages that he has gained from the tricks that he 
has already learned. The third section deals with highly scientific 
tricks of combat, in which, when it becomes necessary, the opponent 
is maimed or killed. 

Here also are described the methods of resuscitation, or Kuatsu, 
by which an adversary who has been apparently killed is brought 
back to consciousness. ‘This method, however, seems to be no 
more than the massage of certain vital points, the site of the appli- 
cation depending on the position of the injury. 

The book contains 505 illustrations of the different tricks, all of 
which are quite clearly described, and also 4 anatomical charts 
for the description of Kuatsu. R. B. S. 


THe THYROID AND PARATHYROID GiaNps. By HusBert RicHarD- 
son, M.D., late Pathologist to Mount Hope Retreat; Pathologist 
to Maryland Asylum and Training School for Feeble-minded 
Children; Demonstrator of Physiological Chemistry, University 
‘of Maryland. With 77 half-tone illustrations made from special 
drawings by F. P. Wightman. Philadelphia: P. Blakiston’s 
Son & Co., 1905. 


Tus interesting work on the thyroid and parathyroid glands 
contains most of the recent discoveries in connection with the func- 
tion and pathology of these mysterious organs. 

Particularly noteworthy is the chapter on the physiology and 
the conclusions reached by the author as a result of his own studies 
and comparisons with the works of others. Some of the results are 
summarized as follows: 1. That after complete excision of the 
thyroid and parathyroids the great majority of dogs die within a few 
days and cannot be saved by thyroid feeding, but a small minority 
survive even after a complete operation. 2. In operations where 
one or more parathyroids are left the dogs, as a rule, survive. 
3. In the eyes of monkeys, dogs, and rabbits he finds that when 
the animal is dying of athyroidic symptom, whether after a com- 
plete or only partial extirpation, there is, as a rule, narrowing of the 
palpebral fissures. After the removal of the parathyroids a condi- 
tion of widening the eyes is present. Removal of the thyroid alone 
produces myxcedema in man. Removal of all the purathyroids in 
man and carnivora produces death, a result formerly ascribed to 
athyroidia, while partial removal of the parathyroids produces 
symptoms similar to exophthalmic goitre. 

A most interesting and fertile field for inquiry is here opened for 
the research of the physiological chemist, pathologist, and clinician. 
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The chapters on Basedow’s disease, infantilism, cretinism, myx- 
cedema and other conditions in which the thyroid or parathyroid 
glands are involved are very thoroughly and clearly stated. 

The whole work is full of suggestions of great value to the pro- 
fession. J. N. H. 


A System oF CLINICAL MEDICINE DEALING WITH THE DIAGNOsIs, 
PROGNOSIS, AND TREATMENT OF DISEASE. For STUDENTS AND 
PractTiITIONERS. By THomas D. Savini, M.D. Lond. Vol. 
II. Contains General Disorders; Diseases of the Skin and the 
Nervous System. London: J. & A. Churchill. 


In the second volume of this work the author follows the same 
plan in the presentation of his subject-matter; the whole wide field 
of clinical medicine is viewed from the standpoint of symptom- 
atology, emphasis being given to the consideration of regional 
anatomy and careful localization of symptoms. Modest and direct 
in style; drawing his facts and inferences largely from an extensive 
and varied medical experience, Dr. Savill’s method of presentation 
is novel and distinctly helpful. ‘The general practitioner who 
reasons from signs and symptoms to a probable cause will find the 
compact classification of symptoms of great service. This volume 
deals with diseases of the skin and nervous system and has an in- 
teresting chapter on Diseases which Give Rise to General Debility 
with or without Anemia and Emaciation, and finally gives an 
exceedingly useful and practical epitome of clinical bacteriology and 
the examination of pathological fluids. Shorn of the unnecessary 
and theoretical, without the usual tedious elaboration of detail in 
pathology; replete with useful suggestions, this work should find 
a warm welcome from the practitioner and the senior student as an 
aid in the diagnosis and treatment of disease. H. M. W. 
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The Position of the Heart in Pericardial Effusions.—ScHAPoZHNIKOFF 
(Revue de médecine, 1905, xxv, 789). Nine years ago the author pub- 
lished in the Russian Archives of Pathology a series of experiments and 
observations concerning the position of the heart in pericardial effu- 
sions. The more-accepted conclusion, especially that of the Germans, 
since Skoda is that the heart and its contents, on account of their 
greater specific gravity, sink in the pericardial effusion, and when the 
patient is on his back fall backward in the distended pericardial cavity. 
The author, while recognizing that his observations at that time (eight 
experiments on the cadaver with the introduction of different sorts of 
fluids and several clinical observations) were insufficient t» settle the 
question entirely, concluded: 

1. There is no reason to accept, as a rule, that with the increase of 
the exudate in the pericardium the heart must of necessity fall back- 
ward, because.of the fact that it has a greater specific gravity than that 
of the surrounding liquid. 

2. The presence of the shock as well as of friction does not exclude 
the existence of an abundant exudate in the pericardium without adhe- 
sion of the two surfaces. 

3. The puncture of the pericardium as generally advised in the fourth 
or fifth intercostal space is not an advisable procedure, as this ‘is 
exactly the spot in which one is most likely to reach the heart. 

4. Puncture in the third or fourth right intercostal space close to 
the sternal border, as well as in the sixth left intercostal space, is pre- 
ferable, especially if one finds an absolute dulness at these points. 
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5. In the case of an abundant exudate the sixth left intercostal space 
is preferable because here the pleura 1s pushed farther outward and the 
diaphragm 1s notably depressed. 

n the last nine years numerous observers have reported cases sup- 
porting the views of Schapozhnikoff, both as to the position of the heart 
and as to the fact that the third and fourth right spaces are really rather 
favorable spots for a eg a pericardial effusion. In discussing the 
usual position of the heart, the author emphasizes the fact that with the 
patient on his back the heart, as a rule, is really very close to the ante- 
rior wall of the chest, while large effusions may be present with an audible 
friction rub. ‘This tendency of the heart to remain near the anterior chest 
wall he believes to be due to the influence of its attachment to the basic 
vessels. It was observed in his experiments that if the vessels are liga- 
tured and the heart and its contents set free it will fall to the bottom 
of the pericardial cavity. But if the attachment remained, although 
pressure by a probe or finger temporarily pushed the heart backward, it 
always rose again slowly to the superior position. The author would 
appear to be justified in his conclusions that the “false opinions which 
have reigned in science since more than half a century concerning the 
a of the heart in pericardial effusions are wholly refuted. The 

eart does not sink in virtue of its specific gravity, as has been thought, 
but floats, and is to be found above the pericardial fluid.” 


The Immunization of Cattle against Tuberculosis——Kocu, ScHuTz, 
NEUFELD, MixrssNner (Zisch. 7. Hygiene u. Infektionskrankh., 1905, p. 
300). There is at present a large amount of evidence contributed from 
various sources to prove the possibility of immunizing cattle to tubercu- 
losis. There is, however, no unanimity with regard to the method em- 


ployed or the reliability of the results. Koch carried out a large number 
of experiments to demonstrate a method by which a high grade of immu- 
nity might be produced in cattle, and has shown how an apparently 
trivial change in the method may give equivocal results. Without doubt 
the best method so far adduced is to inject intravenously rigs human 


tubercle bacilli; this is the method used by Koch throughout. He thinks 
the problem of immunity to tuberculosis is intimately bound up with 
the question of the difference between human and cattle tubercle 
bacilli, a difference which he believes his previous experiments indicate, 
and which he again emphasizes. 

Besides the injection of living tubercle bacilli other methods of active 
immunization have been tried. . 
ce The injection of the products of the tubercle bacillus or their dead 

ies. 

2. The injection of closely allied organisms, such as the bacillus of 
avian tuberculosis, bacilli of the tuberculosis of cold-blooded animals, 
and other acid-fast bacilli. 

3. The injection of attenuated cattle tubercle bacilli. 

McFadyen, in 1901, was the first investigator to produce any marked 
degree of immunity in cattle which were demonstrated by control ex- 
periments. An animal which had reacted to tuberculin was treated 
with gradually increasing doses of tuberculin. At the end of treatment 
it was inoculated, together with two control animals, with portions of a 
tuberculous mesenteric gland of a horse. At the end of t months 
the animals were killed; the two controls showed widespread disease of 
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the lungs; the tuberculinized animal showed only a calcified mesenteric 
gland. Another spontaneously tuberculous animal was treated with 
tuberculin at various intervals, receiving, at different times, injections. 
of virulent tuberculous material. The animal lived almost two years 
after the first inoculation, while the control animal became seriously 
ill seven weeks after, and, on being killed, showed general miliary 
tuberculosis of the lungs. McFadyen also produced a certain grade 
of immunity by injecting avian tuhetelis bacilli and later tuberculin. 
Pearson and Galliland, in 1902, were also able to produce some immunity 
in cattle with tuberculin. 

In the decade 1890-1900 numerous attempts were made to produce 
immunity in rabbits, guinea-pigs, and dogs by these injections of avian 
tubercle bacilli. Some investigators claim a certain measure of success; 
others deny any special influence. Led on by the observation that the 
serum of goats and asses immunized to tuberculosis agglutinated not 
only tubercle bacilli, but a number of other acid-fast bacilli, and that 
animals previously treated with, for instance, Moeller’s timothy ba- 
cillus, agglutinated tubercle bacilli as well, Koch, in 1901, tried using 
the timothy bacillus and the blind-worm tuberculosis bacillus, but the im- 
munity produced was so slight and so transient that it was not to be com- 
pared with that produced by the human bacillus, and the method was 
abandoned. Similar acid-fast bacilli used in guinea-pigs and rabbits 
caused at best ony a retarding influence upon the dovelopeets of the 
tuberculosis (Koch, Miiller, emperer). Dieudonné passed cattle 
tubercle bacilli through a la number of frogs, and then used the 
organisms on guinea-pigs with no success. Friedmann cultivated a 
bacillus from the lungs in a tortoise, which he considered a modified 
human bacillus, and believes that he has produced at least a certain 
degree of immunity in guinea-pigs and in cattle. Romer tried chicken 
tubercle bacilli on cattle, but the procedure proved too dangerous for 
the animal, and was abandoned. 

The most interesting experiments in this field so far published are those 
of Behring and his assistants, Romer and Ruppel. His observations 
were so encouraging that he has selected a special strain of human 
tubercle bacilli (culture 1), which he recommends injecting on a 
large scale into young calves to prevent the future development of tuber- 
culosis, and thus gradually to produce a tuberculosis-free herd. Koch 
criticises both the methods and reports of Behring and Rémer. He em- 
phasizes particularly that they have worked with cultures of unproven 
virulence, that the control animals often withstood the injection, and — 
that the animals were frequently not killed and studied postmortem. 

He grants, of course, that Behring’s work opens up the possibility 
of immunizing cattle, but thinks the method not sufficiently perfected 
to be practical. In order to obtain unbiased evidence, Behnin sent 
ten of his immunized cattle to various observers. Koch gives their history 
in detail. He observes that, to begin with, these animals were not 
immunized strictly according to von Behring’s instructions for practice. 
In one of the animals the immunity miscarried, as it died almost as 
quickly as the control. The others were killed in from two and one-half 
to three months after the injection, after the control animals had died. 
None of the nine were entirely free from tuberculosis, but in some there 
were only very slight lesions, and they probably possessed a high grade 
of immunity. Thomassen, Pearson, Galliland and von Baumgarten 
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have all produced a high grade of immunity by the use of human tuber- 
cle bacilli. Baumgarten employed subcutaneous instead of intrave- 
nous injections, pi found that calves after a single inoculation could 
withstand fatal doses of cattle tubercle bacilli, while the immunity per- 
sisted after two and a half years. 

Koch then submits his own work. The method he finally employed 
was this: A large number of cultures were made from human tubercu- 
lous lesions by inoculating guinea-pigs with the material, and obtaining 
a pure culture from the spleen. The organisms were grown on glycerin- 
agar and glycerin bouillon, and were from four to six weeks old before 
being used. The organisms were then carefully dried on filter-paper, 
the dried material carefully weighed, and then rubbed up with sterile 
salt solution in an agate mortar. Injections were made in the jugular 
vein. On the first injection some of the calves received 0.01 grm. 
and others 0.02 grm. of tubercle bacilli. On the second injection all re- 
ceived 0.05 grm.; an interval of from one to two months separated the 
two. Eighteen calves were selected which did not react to tuberculin. 
After the first injection there was a rise of temperature, which lasted 
several days and then subsided, although in some there was slight ele- 
vation for weeks after. The animals usually lost weight, but after a 
few weeks rapidly recovered. None appeared very ill efter the injec- 
tion. The second inoculation was given when all the effects of the first 
had completely subsided—in from four to six weeks. After this there 
was usualy a slight elevation of temperature, but no disturbance of the 
general health. The best injections consisted of 0.02 grm. of cattle 
tubercle bacilli from a strain which was frequently controlled and caused 
death in normal animals in from twenty to thirty days. The first six 
calves received their injections about forty days after the second pro- 
tective inoculation; the next twelve three months after. Of the first 
six calves, Nos. 1 and 5 showed no tuberculosis; No. 2 pulmonary tuber- 
culosis, Nos. 3 and 4 serous membrane and renal tuberculosis. Calves 
1, 3, and 5 had received 0.02 grm. as the initial protective dose; 2, 4, and 
6, 0.01 grm. Thus, of the calves which had received 0.02 grm., two 
remained free from tuberculosis, one showed only slight lesions in 
the serous membranes, and a few tuberculous areas in the kidneys; 
while of the three which had received only 0.01 grm., one died after 
thirty days of general tuberculosis, one killed on the 165th day showed 
widespread disease of the lungs, while one showed only slight disease of 
the serous membranes and kidneys. Therefore, the animals receiving 
0.02 grm. as the initial dose showed richer and more rapid production 
of protective substances. 

Of the second group of twelve calves tested after three months, Nos. 
8, 9, 12, 14, and 17 showed absolutely no tuberculosis, and Nos. 13 and 
15 showed small, healed areas of tuberculosis. These seven calves were 
killed over a year after the action of the fatal dose of cattle tubercle 
bacilli, the other five which had remained perfectly healthy and showed 
no evidence of tuberculosis were allowed to live for further experimen- 
tation. 

This series brings out very prominently the advantage of a delay in 
administering the fatal dose after giving the second protective inocu- 
lation. Tubercle bacilli from various human sources having been used 
shows also that the immunizing property does not reside in any special 
strain of bacilli. A calf treated in a similar manner to the above with 
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attenuated bovine cultures was also rendered immune. Three other 
calves were inoculated with a single dose of human tubercle bacilli, 
a dose of 0.01, 0.02, and 0.03 grm., respectively. After 103 days they 
received the usual fatal dose of bovine tubercle bacilli, but remained 
perfectly healthy, and when killed, in from 117 to 127 days later, showed 
absolutely no tuberculosis. Two calves treated with a single injection 
of attenuated bovine bacilli were likewise rendered immune. One of 
these is still alive and healthy; one killed showed, at autopsy, villous 
pleuritis, bronchitis, and peribronchitis, not tuberculous in nature. 
In summary, Koch has a able, by a single injection of human or 
attenuated bovine tubercle bacilli, to protect cattle against a subsequent 
injection of a fatal dose of bovine tubercle bacilli. The most complete 
immunity is not reached until about three months after the protective 
injection. We possess, then, a very simple method of immunizing cattle 
to large and fatal doses of tubercle bacilli with great certainty. Only 
a few years ago the very possibility of such a thing was doubted. These 


results have, however, been obtained by laboratory experiment; their 
general practicability can be proven only after extended trial. Koch 
has now a large number of immunized calves, which will later be in- 
oculated to see how long the immunity endures. 
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Suture of the Bladder after Suprapubic Operation ——Hormann (Zen- 
tralblatt fiir Chirurgie, June 10, 1905) emphasizes the necessity for 
systematic treatment of the bladder, preliminary to the operation, con- 
sisting of several weeks in bed, the administration of internal urinary 
antiseptics, the free use of water by the mouth, and injections by the 
urethra. This preparation will tend to produce a normal urine, and 
obviate such sacle inflammatory changes as result from calculi and 
other diseased conditions of the bladder. A suture in the presence of such 
changes will have little prospect of success. Hofmann is now prepared 
to do away with the tampon of the prevesical space and the permanent 
catheter, which he formerly considered necessary. Their chief objects 
were to provide security in the event of urinary infiltration. It should 
be borne in mind that the sutures close the bladder wound water-tight, 
in a purely mechanical way, at least for the first few days, and for this 
period the security against urinary infiltration is not important. Further 
consideration shows that if the bladder is sutured to the fascia of the 
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abdominal wall the prevesical space is more or less shut off by the 
union of the two surfaces and a filling in by new tissue. The new scar 
tissue which develops is the best support for the sutures. Hofmann’s 
attempts along this line have been successful to the present time. If 
in an occasional case the urine leaks through the bladder wound, the 
first drops will give acute pain, which would be an indication for opening 
the wound and placing a gauze drain in the prevesical space. He con- 
were the situation still a safer one than if a primary tampon had been 
used. 

He recommends very highly the use of vesipyrin as a urinary anti- 
septic in the effort to obtain a clean and healthy bladder for the opera- 
tion. After the operation the patient must be catheterized at least twice 
daily at first, even if the urine is passed spontaneously, since the fixation 
of the bladder to the stdeminal wall gives rise to a certain amount of 
residual urine. The presence of a permanent catheter in an already 
irritable bladder cannot add to the safety of the sutures. iste 

Abdominoperineal Amputation of the Cancerous Rectum.—GovILLiop 
and Faysse (Revue de chirurgie, June and July, 1905) report 8 cases 
in which they performed this operation, 7 in females, which were suc- 
cessful, and 1 in a male, which was fatal. 

They divide the operation into four stages: The first includes a 
median incision below the umbilicus, through which the cancerous 
rectum is removed, and a left iliac incision for the artificial anus. The 
sigmoid flexure is brought through the median incision and divided 
between two Kocher forceps. The upper cut end covered by a com- 

ress is left in the superior yt of the wound. The lower end is closed 
Lametically in two or three layers with fine and very strong silk. 

The second stage includes the separation of the rectum from its 
mesentery, and, if desired, the ligation of the internal iliac arteries. The 
small intestines are held up toward the diaphragm by compresses. The 
mesorectum is then divided between forceps until the superior hemor- 
rhoidal arteries are exposed and ligated. ‘The internal iliacs may be 
tied at this point in the operation, or it may be deferred until the rectum 
has been freely liberated. When the rectum has been freed from its 
mesentery to the bottom of the pelvis, the peritoneum is cut through in 
the circumference of the bowel, and the mass is covered by a compress 
and abandoned for the time being. The divided edges of the peritoneum 
are sutured together, covering in the denuded area and the compress. 

The third stage consists in the establishment of the artificial anus in 
the iliac incision, although this may be postponed to the latter part of 
the operation, to better avoid contact with the intestinal contents. The 
bowel may be left closed and the artificial anus made on the following 
day, as advised by Quenu. 

The fourth stage includes the removal of the rectum and growth by 
the perineum. An elliptical incision is made in the perineum around 
the anus, which is then closed by a Kocher forceps. e rectum is then 
separated gradually from the surrounding structures and, by en 
downward the portion detached through the abdomen, is reached anc 
removed through the perineal wound. One can work freely through 
the cellular tissue on the sacral side of the rectum, but must be careful, 
anteriorly, lest he open the rectum. When the separated bowel and 
growth are removed, the compress which covered it is drawn down 
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through the perineal wound and left in position to act as a drain. The 
gaping wound is then packed with more gauze, and may be reduced in 
size by a few sutures. The writers placed a permanent catheter in the 
bladder, but think it would perhaps be better to avoid its use, since the 
bladder rarely escapes infection from it in spite of all precautions. 

In conclusion, the writers consider that, if the sacrifice of the sphincter 
be admitted to be advisable, the abdominoperineal operation offers a 
free and safe removal of the cancer in the early stages, and permits the 
removal of some that are inoperable by other methods. It marks a 
notable progress in the treatment of cancers of the rectum. 


Report of the Results of Non-traumatic Surgery of the Brain and Spinal 
Cord at the Massachusetts General Hospital—Copman (Boston Medical 
and Surgical Journal, July 20, 1905) says that of the 36 operations per- 
formed, in 28 an attempt at a radical removal of the tumor was made, 
but that none was successful. In those who lived after the operation, 
relief of pressure was followed by improvement in a considerable 
number. The failures were probably due to strangulation of the motor 
cortex through the trephine opening, or to damage to the brain tissue. 
Therefore, in the tha of most surgeons, a simple, palliative operation 
for relief of pressure will be the best inthelongrun. In but three cases 
was a A removal of a tumor actually done. Two of these died 
almost at once and the third recurred later. 

Putnam says that the cleaning up of the results of old injuries to the 
cerebral membranes and skull undoubtedly results favorably in a fair 
number of cases, although they are strangely variable. The most 
important point, as regards the treatment of epilepsy by operation, is as 
to the value of excision of the motor areas of the cortex in cases with 


localized aura. Although there is much to say of a practical character 
in its favor, it is still in doubt. 


A Case of Sacculated Aneurysm of the Abdominal Aorta Treated by the 
Introduction of Silver Wire and the Passage of a Continuous Current.— 
Grirritas (Lancet, August 12, 1905) reports an interesting case, in 
which the illness had its origin about three months before the operation. 
He experienced a strain in lifting a rather heavy camera and other 
impedimenta, and swinging them over his shoulder. There was no 
history of syphilis or rheumatism. He had gonorrhcea about twenty 
years before. The tumor in the abdomen occupied mainly the epi- 
gastrium, and was entirely on the left side of the median line. It was 
about the size of a cocoanut, and was distinctly pulsating, with a well- 
marked systolic bruit. The patient said that there had been no increase 
in the size of the tumor lately, but he thought it had become harder, 
and although at one time he was able to “squeeze it away,” he was now 
unable to do so. 

An incision a little to the left of the median line was made over the 
tumor, opening the abdomen. The placing of a temporary ligature 
around the aorta above the tumor was not practicable, on account of 
insufficient room. A spot devoid of vessels was selected on the surface 
of the tumor, and a small circle was enclosed in a purse-string suture, 
through the centre of which a fine, long, metal trocar and cannula 
were thrust well into the sac. Through the cannula a vulcanite cannula 
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was introduced for insulating purposes. Next some fine silver wire 
was introduced into the sac through the double cannula. While putting 
in the wire the writer tried to avoid the communication between the sac 
and aorta by keeping the end of the cannula to one or other side of the 
sac. After some wire was introduced, it was connected with the nega- 
tive terminal of a constant-current battery, the current being completed 
through the patient by means of an electrode placed on the thorax. A 
current of from 15 to 25 milliampéres was given and continued for 
fifteen minutes, when the aneurysm felt harder and the expansile pul- 
sation had grown less, if it had not quite disappeared. The wire (about 
six feet) was then pushed in, the cannula withdrawn, the purse-string 
suture tied, and the abdomen closed. ‘The patient suffered greatly 
from shock, and died five and a half hours after the operation. The 
postmortem showed that the aneurysmal sac communicated with the 
aorta by means of a narrow, elongated mouth, about one and a half 
inches long. The sac was filled with a dark clot and coiled wire, a 
double loop of which had entered the aorta and passed, for about two 
and a half inches, up into the thoracic aorta. he rapidly fatal ter- 
mination was undoubtedly favored by the interference with the func- 
tions of the stomach, which was stretched around the left and lower 
border of the aneurysm. The patient failed rapidly before the opera- 
tion, and became increasingly anxious that something should be tried 
to relieve him, even if it were not successful. 


The Pathology of Prolapse of the Rectum and its Operative Treatment 
by a Plastic Operation on the Pelvic Floor—Hormann (Zentralblatt }. 
Chirurgie, September 2, 1905) thinks that our present methods of 
treatment, including operations, leaves much to be desired. Recur- 
rences have probably been more frequent than positive successes in 
the hands of all. Those operative measures aiming at a cicatricial 
contraction of the anal orifice are insecure and disappointing, except, 
perhaps, the method of Thiersch, by the introduction of a wire ring 
around the anus, that not only contracts the anal orifice, but may be 
compared to a well-fitting truss, which, while it does not cure, pre- 
vents dangerous complications. The striking results sometimes obtained 
from the Thure-Brandt massage is explained by the increased strength 
given to the muscles of the pelvic floor. 

Hofmann believes that prolapse is not caused by a prolapse of the 
mucous membrane first, and then a dragging out of the rectum, but, 
as Waldeyer thinks, it is like a hernia, the result of intra-abdominal 

ressure and weakness of the retaining wall; in this case the pelvic 
oor. An impaired pelvic floor is necessary to its production, the anal 
opening furnishing what corresponds to the hernial orifice. 

The uterus prolapses only when it is deprived of a supporting pelvic 
floor. The role played by this support explains the well-known fact 
that the prolapse of the rectum occurs usually in children and weak 
women. In children the straight sacrum, the weakness of the muscles, 
and the strong intra-abdominal pressure exerted by children in defeca- 
tion favor prolapse. Spontaneous cure results from gradual increase 
of strength in this region with the development of the child. To the 
same explanation may be attributed the favorable results following the 
Thure-Brandt method of massage. The failure after colopexy is due 
to the continuance of the weak pelvic floor. There is even a tendency 
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to prolapse after a high amputation of the rectum for cancer, the pelvic 
floor having been weakened by the operation. 

The essential muscles supporting the perineum are the levator and 
the sphincter ani. The latter strengthens the small end of the funnel- 
shaped levator ani, which draws the anal canal forward. These are 
aided by the other small muscles, as the coccygeus, etc., and the pelvic 
fascia. In prolapse the anus approaches the tip of the coccyx. 

Hofmann aims by his operation to restore the weakened pelvic floor 
to the normal. After a careful preparation of the part an H-shaped 
incision is made, the transverse limb passing along the junction of the 
skin and mucous membrane at the posterior border of the anus, and 
the two lateral limbs extending upward alongside the anus and down- 
ward toward the coccyx. In the anterior part the incision should be 
about 4 to 5 cm. deep. The two flaps thus formed, the anterior includ- 
ing the rectum, are separated anteriorly and posteriorly, forming a 
funnel-shaped cavity, which is then closed by transverse sutures placed 
at different depths. Finally, the edges are sutured by non-absorbable 
material, the line of sutures being directed anteroposteriorly. ‘This 
resembles the Lawson Tait operation for a lacerated perineum. A 
stricture of the rectum is impossible, and there is no sacrifice of plastic 
material. Primary healing is necessary to a successful result. In the 
case of a very large —— of the rectum a colopexy may be done to 
replace the sigmoid flexure and descending colon in their normal posi- 
tions, but Hofmann thinks that generally this will not be necessary. 


Researches on the Lymphatics of the Human Prostate-——CamMANTI 
(Annales des maladies des organes genito-urinaires, October 1, 1905) 
states that the greatest difficulty in studying the lymphatics of the 


prostate is in the proper injection of parenchymatous organs. He 
refers to the technique of various investigators and emphasizes the 
superiority of a weak solution of silver nitrate (14 to 1 PS cent.) as an 


‘ injecting fluid. The syringe was passed into all parts of the gland until 
it was thoroughly saturated with the solution. 

Under the microscope the lymphatic vessels were seen coming from 
all directions, anastomosing vith each other, forming irregular net- 
works. They increased in size from the centre to the periphery, passing 
through the capsule, on which the trunks assumed oadualy a longi- 
oe direction. Camanti called this arrangement the periprostatic 
plexus. 

A network of vessels was found in the submucous tissue of the urethra, 
which passed to the periphery, forming larger vessels by coalescence. 
The arrangement of the onhetiae in the prostatic tissue varied with 
different sections of the organ. At the apex they were equally dis- 
tributed in the tissue. In the middle part, on the contrary, they were 
more abundant and complex. Finally at the base of the prostate they 
_ appeared as small spaces, although the combined calibre was greater. 

he \ een are much more tortuous and dilated than the blood- 
vessels. 

In the interior of the gland the lymphatics originate from the acini. 
They form a delicate network between the acini, which terminates at 
the me 9 of the excretory duct and unites with the lymphatics coming 
from the ducts. In this way an irregular network is formed, invading 
all parts of the glandular tissue and ultimately ending in trunks. These 
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trunks form a coarse network under the capsule, constituting the infra- 
capsular periprostatic plexus. The ejaculatory ducts are also sur- 
rounded by lymphatic vessels. 

The lymphatic vessels are irregular in calibre, showing enlargement 
looking somewhat like beads. Occasionally between two such succes- 
sive enlargements, where the vessel wall was constricted, a transverse 
line stained black could be seen, suggesting the presence of a valve. 
The endothelial cells were found impregnated with silver nitrate. 
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Intravenous Injection of Therapeutic Sera—Dr. M. JuLtes CouRMONT 
considers that by introducing sera directly into a vein instead of merely 
under the skin both local and constitutional unpleasant effects may be 
avoided. The operation may be easily performed, a rubber bandage 
being applied to the arm, the skin rendered aseptic, and the needle 
being plunged by a single stroke directly into the vein. After the injec- 
tion the bandage is removed and the wound closed by means of a single 
drop of collodium. There is no danger in the procedure, provided the 
technique is correct. Abscesses and phlebitis need not occur and the 
entrance of air into the vein need not be feared, since any amount that 
can enter by this means is harmless. The author concludes with the 
statement that the intravenous method is the method of choice; it is 
harmless and efficacious, and will diminish the tendency to unpleasant 
after-effects.—Journal de médecine de Paris, 1905, No. 34, p. 447. 


Vaccination against Tuberculosis——Dr. Raprin has carried out a 
series of experiments upon dogs attempting to immunize these animals 
— human tuberculosis, from which he draws these conclusions: 

e immunization which has been brought about shows that in animals 
thus treated there exists an immunizing substance; this substance 
appears to reside in the serum in feeble quantities, if at all; consequently 
it seems that there is a sort of local vaccination of the tissues and that it 
is in the tissues themselves that the vaccinating substance must be 
sea re The author considers that we should use the organs of immun- 
ized animals, such as the spleen, liver, and kidney, in the endeavor to 
— this substance.—Gazette médicale de Neste, 1905, No. 37, 
p- 
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The Action of Radium upon Infection and upon Pathogenic Bacteria.— 
Dr. R. WERNER considers that in spite of the bactericidal power of 
the rays of radium it is necessary as well to disinfect infected wounds 
by means of antiseptics. HErILE considers that autolysis is a recognizable 
factor in the therapeusis, and suggests as a means of prevention in 
peritonitis the production of a localized leukocytosis by means of the 
ray. The author suggests the a of the destruction of bacteria 
in the organism by means of the action of the rays upon the cells and 
has experimented along this line. He has proved that the radium rays 
act upon bacteria not only by destroying them, but also by neutralizing 
their toxic action, their powers of immunization remaining at the same 
time unchanged. He also considers that the cells which succumb to 
the action of the rays are capable of developing bactericidal action, 
which is true only in a slight degree of the ordinary autolytic process. 
—Miinchener med. Wochenschrijt, 1905, No. 34, p. 1625. 


Copper Salts in Blastomycosis and Actinomycosis.——Dr. ArrHur D. 
BEVAN, noting that while potassium iodide in connection with the 
x-ray exerts a curative effect in superficial actinomycosis, this treatment 
was to a great extent without avail in pulmonary and abdominal involve- 
ment, with the idea in mind that copper sulphate is used to destro 
the fungi of grain and other vegetable parasites, has experimented wit 
this substance. The drug may be given in doses of } to 1 grain three 
times a day. The author reports good results, both in blastomycosis of 
the skin, where the copper is given internally and used as a wash of 
1 per cent. strength for the lesions, and in actinomycosis, where it is 
also given by mouth and a1 per cent. solution is employed in irrigation 
of sinuses. ‘The author states the treatment is still in the stage of 
<n and suggests that a mixed treatment of copper and 
iodine salts may prove most effective in certain cases.—Journal of the 
American Medival Association, 1905, No. 20, p. 1492. 


Silver in Cerebrospinal Meningitis—Dr. Mirour has employed 
Credé’s ointment in the treatment of this disease with success. He 
begins with four inunctions daily, following which the cerebral symp- 
toms rapidly become ameliorated and, continuing with two or three 
inunctions per day, he finds that the temperature falls and the other 
symptoms abate. The author reports a case in which complete cure 
followed this treatment.—Bulletin général de thérapie médicale, 1905, 
No. 2, p. 54. 


Iron Dr. F. J. Gray, this is prepared by 


adding tincture of iron perchloride to a solution of sodium salicylate; 
a deep violet precipitate results, which can be avoided or redissolved 
by pee Me a small quantity of potassium chlorate, by which means a 
solution varying from violet to brown is produced. Iron salicylate, 
when freshly made, is a powerful febrifuge without inducing diapho- 
resis, and has a specific influence in erysipelas and acute tonsillitis. ‘The 
author employs a mixture made by dissolving I drachm of sodium 
salicylate in 2 ounces of water; to this is added a mixture consisting of 
iron perchloride, 2 drachms; potassium chlorate, 4 drachm; glycerin, 
4 ounce, and water to 8 ounces is added, and of this the dose is 1 ounce 
every three or four hours. In both erysipelas and tonsillitis local treat- 
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ment was also employed in connection with the iron salicylate, and 
rather remarkable results were obtained in a large number of cases. 
The tonsillar inflammations were of simple rheumatic, diphtheritic, and 
scarlatinal type, and uniformly quick recoveries were made. The 
preparation has the advantages of not tasting unpleasant and of being 
well borne by the stomach.—Edinburgh M slieal Journal, 1905, No. 5, 
p- 421. 


Collargol in Cystitis and in Bladder Diagnosis——Drs. VorELKER and 
LicHTENBERG employ collargol in cystitis to the exclusion of other 
remedies. Its advantages consist not only in the benefit which it confers 
upon the inflammation, but also in the fact that it is not irritating and 
its use is attended by no pain. In ordinary chronic cystitis 3 or 4 
ounces of a 1 per cent. solution may be injected and allowed to remain 
in the viscus as long as is desired. It is interesting to note that collargol 
solution is opaque to the Roentgen ray and consequently in aa 
of the bladder may be used to distend the organ. In this manner the 
size and shape of the viscus may be ascertained—Miinchener med. 
Wochenschrift, 1905, No. 33, p. 1576. 


Picric Acid in Dermatology, Especially in Eczema.— Dr. Orro Meyer 
has treated a series of cases of eczema with 0.5 to 1 per cent. of picric 
acid added to Lassar’s paste or to equal parts of zinc stearate and liquid 
petrolatum. After the first application the condition becomes improved 
and the pruritus less. The most remarkable results are obtained in 
eczema seborrhceica over the joints, but the use of preparations of tar 
was necessary to complete the cure. Eczema of the legs is obstinate; 


after a B gon! improvement an inflammatory reaction manifested 


itself. The author observed no toxic symptoms from the use of the 

icric acid and attributes this to the fact that he was careful to take 
into consideration the condition of the digestive tract and kidneys 
before beginning treatment. To avoid staining healthy parts with the 
acid he was accustomed to cover these with vaselin before applying 
the acid.—T herapeutische Monatshefte, 1905, No. 5, p. 221. 


Radiotherapy in Prostatic Hypertrophy—Drs. C. CaraBELii and 
C. Lurascui employ the following technique: The patient lies on his 
back, the pelvis and legs rest on an inclined plane, so arranged that 
the perineum is exposed and the surrounding parts are protected by 
shields of lead and tin. The tube is placed at six or eight inches’ dis- 
tance and the exposure lasts about ten minutes. In two patients thus 
treated encouraging results were obtained; in one of these the treatment 
was continued for three months—fifteen treatments—at the end of this 
period the subjective symptoms had disappeared and micturition was 
rendered much more easy; the other case was distinctly benefited after 
six treatments, and after twelve had but about 24 drachms of residual 
urine. After a year these patients have experienced no relapse.—La 
semaine médicale, 1905, No. 26, p. 306. 


Scopolamine-Morphine Anzsthesia.—Dr. E. Ries has performed such 
operations as appendectomy, vaginal hysterectomy, radical hermotomy, 
etc., under scopolamine-morphine anesthesia, either with no additional 
anesthetic or with a little chloroform—from 5 to 15 c.c.—as an adju- 
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vant. He employs freshly made solutions and gives zg}, of a grain of 
scopolamine and 3 of a grain of morphine. This quantity is divided 
into three doses, which are injected under the skin of any part of the 
body two and a half, one and a helf, and a half hour before the opera- 
tion. In the most favorable cases the patient becomes sleepy after the 
first injection, is fast asleep after the second, and unconscious and in- 
sensible to pain after the third. The operation may be begun a half 
hour after the last dose and continued for hours without other anes- 
thetic. Even when chloroform has to be added there are great advan- 
tages, for there is little or no excitement, very little chloroform is needed, 
the patient sleeps for hours after the operation, the unpleasant post- 
operative stage 1s avoided, and everything connected with the operation 
is forgotten, so that even patients who seem conscious and struggle a 
little refuse to believe when they awake that the procedure is over. The 
author considers that the doses above given are absolutely harmless, but 
that it is not advisable to increase them.—Annals of Surgery, 1905, 
No. 2, p. 193. 


Spinal Anzsthesia in Children—Dr: PRELEITNER reports upon the 
results of spinal anzesthesia in 40 cases, all in children, from four and 
one-half months to fourteen years. From 3 to 6 cg. of 3 per cent. beta- 
eucaine solution were injected in the usual way into the spinal canal. 
In about ten minutes anzesthesia of the lower part of the body resulted 
and would last for an hour at least. Half the cases exhibited nausea 
or vomiting, and in 10 cases incontinence of urine lasting from two days 
to four weeks occurred. One case exhibited hyperesthesia instead of 
anesthesia, and in 5 cases the duration of the narcosis was so short, 
owing to the fact that the solution was not fresh, that an anesthetic by 
inhalation became necessary. The author’s observations show that 
childhood does not contraindicate spinal anzsthesia.—Wiener klinisch 
Therapeutische Wochenschrijt, 1905, No. 27, p. 687. 


Dechloridation in Ulcers of the Leg.—Dr. P. OLiveEr, on the ground 
that oedema plays an important part in the pathogenesis of leg ulcers, 
has conceived the idea that the omission of sodium chloride from the 
diet might alleviate the condition. In consequence he has treated 5 
patients upon this basis, prescribing a diet containing little salt and 
allowing only 224 grains of this substance og day for seasoning pur- 
poses. Under this treatment he found that the oedema of the legs would 


disappear in from six to ten days. In the first case the ulcer cicatrized 
in eighteen days; in the second in sixteen days. In the third after two 
weeks of the treatment but a tiny surface remained uncovered; in the 
fourth hardly any change was noted in the size of the ulcer, while in the 
fifth case two months were necessary to secure a complete cure.—La 
semaine médicale, 1905, No. 25, p. 294. 


Hydrotherapy in Perityphlitis—Dr. Kari Lewin considers that the 
best means of non-purulent agence is the local appli- 
cation of moist heat. During the first day the application should be 
made twice for an hour or two each time. After a third application of 
the heat, if the symptoms ameliorate, it may be decided that no pus is 

resent. The use of opium is not necessary. The treatment should 
be continued during the day and a Preissnitz compress applied at night. 
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On the following morning the patient is given a bath and during the 
day he receives » Bo or four ice-water injections of about 1 ounce each. 
If the inflammation becomes purulent in character, the ice-coil is applied 
to the abdomen, a Preissnitz compress to the sacral region, and three or 
four rectal injections of soapsuds (8 ounces) as hot as can be borne, 
under gentle pressure, and to be retained for some time, are given during 
the day. Chronic perityphlitis should be treated by rapidly alternating 
hot and cold applications.—Blatter fiir klinische Hydrotherapie, 1905, 
No. 2, p. 33. 


High Frequency Currents and Hemorrhoids.—Drs. DELHERON and 
LAQUERRIERE advise the application of high frequency currents to the 
rectum in cases of acute attacks of trate, ant stating that even after 
our treatment a considerable relief is experienced. Often reduction of 
the tumors is accomplished by the simple pressure of the electrode. The 
sedative effect often lasts for several hours and may persist until the 
next intestinal evacuation, when it is likely to recur. The analgesic, 
antispasmodic, and vasoconstrictor action of the electricity also effects 
favorably the accompanying distressing symptoms. It lessens the 
tendency to perineal discomfort and benefits the constipation. In the 
author’s opinion, a permanent cure may be brought about by instituting 
daily treatments; later the intervals may be lengthened. Bach séance 
may last from two to ten minutes; the treatment is not painful, produc- 
ing only a sensation of heat; it is not dangerous, and no anesthetic is 
necessary. In chronic cases a considerable number of séances (fifteen 
to twenty) may be necessary, and if a cure is not achieved, five or six 
more may be given after a few months.—La presse médicale, 1905, No. 
23, p. 179. 

The Administration of Mercury to Children—Dr. Varior prefers 
gray powder (hydrargyrum cum creta) to other mercurials for the medi- 
cation of children. It has none of the disadvantages of the ointment— 
which is prone to irritate the skin—or of the soluble salts, which, when 

iven hypodermically, always cause pain and sometimes abscess 
fo rmation. The gray powder is harmless and is well borne by infants. 


The author prescribes the drug dissolved in a little milk in doses of 
4 to 1 grain per day. The medication should be continued for about 
two weeks, suspended for a week, and resumed at the end of this period. 
—Journal des praticiens, 1905, No. 8, p. 113. 


Lysol in Anemia.—Dr. F. Burces, with the idea that alimentary 
fermentation is in great measure responsible for the blood deterioration 
of anzemic states has employed lysol as an intestinal antiseptic to correct 
this condition. Under its influence the movements from the bowels 
become fewer, formed, less foul, and free from mucus; the appetite 
becomes increased, and the patients rapidly gain strength. The drug 
is given in capsules containing each 14 minims; one capsule every two 
hours. If the diarrhoea is marked, opium may be added, and in ad- 
vanced chlorosis reduced iron is also indicated. In connection with the 
treatment, the diet should be properly regulated and a mode of life along 
hygienic lines prescribed.—Miinchener medizinische Wochenschrift, 
1905, No. 9, p. 416. 
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Cesarean Section at the Moment of Maternal Death.—Busa.1a (Zen- 
tralblatt fiir Gynakologie, 1905, No. 38) reports the case of a patient, 
eight months in her second pregnancy, who had a much diseased and 
dilated heart. Six days after admission she suddenly collapsed and 
was apparently about to die, when the child was immediately delivered 
by version and extraction. The operation was attended by some 
difficulty and the child perished soon after. The patient recovered 
immediately from labor, and five weeks afterward was transferred to 
another ward of the hospital for a right-sided hemiplegia. 

Case II. was that of a patient with advanced disease of the heart, 
compensation failing and maternal death threatening. It was deter- 
mined to bleed the patient, with the hope that this would give relief, 
when death suddenly occurred. The abdomen was immediately opened 
and the child delivered and revived. 

Case III. was admitted to the hospital unconscious and in eclampsia. 
Soon after admission maternal] death occurred, but the fetal heart sound 
could be faintly heard. The child was immediately delivered by 


Ceesarean section and revived. 


Pyelitis in Pregnancy.—In the August number of the Journal of 
Obstetrics and Gynecology of the British Empire, 1905, SmirH reports 
3 cases of pyelitis complicating pregnancy. 

The first was that of a young primipara, who, when six months 
pregnant, sustained a blow upon the abdomen, followed by pain and 
the discharge of blood. Movements of the child could not be detected. 
The pain in the abdomen was on the right side just below the umbilicus. 

When the patient was admitted to the hospital the urine showed the 
bacillus coli communis in pure culture. The temperature ranged from 
normal to 101°. On rest in bed, and treatment addressed to the infec- 
tion of the kidney, the dilated cervix gradually closed and the fetal 
heart sounds were heard. The urine contained pus, and the patient 
prey complained of pain lower down in the abdomen. Premature 
abor finally occurred, the child being six and one-half months. There 
was an old blood clot adherent to the placenta. The condition cleared 
up rapidly after delivery and the patient was ultimately well. Here the 
diagnosis of pyelitis was made from the character and loeation of the 
_ and from the free discharge of pusin the urine. The premature 
abor very possibly resulted from the blow upon the abdomen. 

The second case was also a young primipara, who, for three weeks 
before admission to the hospital, had great pain over the right kidney, 
with increased frequency of micturition. There was no evidence of cysti- 
tis; the temperature was not above 99°. The urine contained a copious 
deposit of pus and mucus and-a pure culture of the bacillus coli com- 
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munis. Labor came on spontaneously, and a living child was born. 
The patient rapidly recovered from all her symptoms. 

In the third case, also a primipara, the patient had not been well for 
two months after an attack of influenza. She had fever and the cervix 
was somewhat dilated. There had been pain in the right iliac region 
and right lumbar region. Ectopic pregnancy had been suspected. The 
urine was acid, containing pus in large quantity and the bacillus coli 
communis. ‘The temperature gradually rose to 101.6°; with rest in bed 
and proper diet the patient became so much better that she declined to 
stay in the hospital. 

mith has collected from the literature of the subject reports of 18 
cases. The result was known in 15 of these. In 4 labor came on pre- 
maturely; in 3 of these after an attack of pain, with fever rising to 104°. 
In 11 the pyelitis did not affect the course of pregnancy, and in 8 of 
these pus disappeared from the urine before labor. In 2 of the cases 
collected the patients had pyelitis during pregnancy, which became 
pyonephrosis after labor. In 1 of these the kidney was removed four 
months after labor and found to contain abundantly the bacillus coli 
communis. ‘The patient recovered. 

The second of these 2 patients died after nephrotomy and a pyo- 
nephrosis was found on one side and hydronephrosis on the other. 

n the cases reported the right kidney was the one most usually 
involved. 

Treatment consists in putting the patient to bed, with milk diet and 
free movements of the bowels. rotropin, benzoic acid, and the 
salicylates seem to do good in these cases. 


Intravenous Injection of Ergot and its Effect upon the Circulation.— 
Ergot is so constantly employed in obstetric practice that researches 
upon its action upon any portion of the organism are of practical 
importance. 

OLLMANN and Brown (Journal of the American Medical Associa- 
tion, July 22, 1905) publish the results of experiments with intravenous 
injection of ergot and its effect upon the circulation. A large and 
abrupt fall of blood pressure follows such injection, succeeded by prompt 
recovery and by a slight and short rise. Ergot seems to affect Sveaily 
the cardiac muscle, and has but little vasoconstrictor action. It did not 
cause high blood pressure. If ergot is given by intramuscular injection, 
the preliminary fall of blood pressure is absent. Its action on the cir- 
culation is largely independent of the dose within wide limits. Large 
doses depress the vagus centre and vasomotor endings, but are not 
acutely fatal. Ergot is then not a useful drug for modifying the general 
circulation. Its action on the human subject seems to be selective upon 
the uterine muscle. 

The Treatment of Intraperitoneal Extravasations of Blood in Ruptured 
Tubal Gestation (Zentralblatt fiir Gyndkologie, 1905, No. 43) 
states that two opinions prevail concerning the treatment of extrava- 
sated blood in ruptured tubal gestation. Some urge that this blood 
be allowed to remain undisturbed as it is absorbed, if uninfected, for 
the benefit of the patient. Others believe that extravasated blood should 
be removed from the peritoneal cavity as thoroughly as possible. The 
third class take the ground that this blood should be removed only 
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when it can be readily accomplished, but that time should not be lost 
for this purpose. 

Fiith criticises those who allow extravasated blood to remain undis- 
turbed, stating that he is accustomed to remove it as far as possible, 
and that he has had no patient die from acute anemia. He believes 
that the patient is greatly protected from risks of septic infection by 
this procedure. 

Missed Labor with Central Placenta Previa —CuvosKa (Zentralblatt 
ent Gyndkologie, 1905, No. 43) reports the case of a multipara who had 

ad difficult labors, with large children, and who during the present 
pregnancy had limited her diet as much as possible. The labor began 
at term, continuing for several hours, and then ceased entirely. Heart 
sounds and fetal movements also ceased.. When the patient was 
admitted to the hospital no evidence of a foetus could be found. Ten 
days afterward, or two months after the expected termination of preg- 
nancy, the patient had weak labor pains, with a brownish bloody 
mucoid discharge. ‘The head was found to be very large, but the bones 
were softened and depressed over one another. The child was deliv- 
ered by reaching up to the axilla and by making traction. The placenta 
was not expelled after the birth of the child but, on examining the 


specimen closely, it was found that there had been a central placenta 
preevia, the placenta having been very thin and atrophic. It was adher- 
ent to the lower uterine segment and its complete removal was easily 
accomplished. 

The author believes that the lower uterine segment did not develop 
in this case, as hemorrhage must have occurred if the placenta had 
been attached to it. The placenta occupied so much of the inner aspect 


of the uterus and the lower extremity of its contractile portion as to 
prevent the usual development of the lower uterine segment. The 
placenta showed no cause for the death of the foetus, and this was 
thought to have followed the pressure upon the placenta exerted by 
the head as labor began. 

Spontaneous Rupture of the Uterus with Unbroken Membranes.— 
Czyzewicz (Zentralblatt fiir Gyndkologie, 1905, No. 44) reports the 
case of a multipara who, after thirty-six hours of labor at full term, 
was brought to the hospital because progress had ceased. On exam- 
ination the pulse was rapid and weak and the patient very badly nour- 
ished. On the right side above Poupart’s ligament there was great 
tenderness on pressure. The uterus was oval in shape and the pains 
weak and infrequent. The back was turned toward the right side and 
fetal heart sounds and motion were absent. On internal examination 
there was partial dilatation, with unruptured membranes and slight 
persistent hemorrhage. The pelvis showed high de, of osteomalacia. 

As the patient could not be delivered through the pelvis, abdominal 
section was performed. Clotted blood was found in the pelvis, beneath 
the promontory of the sacrum, and on the right side a laceration extend- 
ing through the parametrium and cervix into the peritoneum. Above 
the tear was the head of the child covered by the fetal membranes. The 
uterus was dilated and there was free hemorrhage. ‘ Hysterectomy was 
at once performed and the patient made a good recovery. It is inter- 
esting to note that, in spite of the uterine rupture, the fetal membranes 
remained inta*t. 
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Dilatation of the Cervix Uteri—Kwnapr, of Prague, contributes to 
Surgery, Gynecology, and Obstetrics, November, 1905, an article under 
this title, in which he describes a bladed metal dilator with a curve, 
ng by a mechanism similar to that of Bossi’s dilator. He believes 
that the instrument should be used for emergencies only to dilate the 
cervix, to perform curettage, or to permit the introduction of an elastic 
bag, or to complete dilatation before the uterus is emptied by some 
obstetric operation. In eclampsia and sudden death of the mother the 
operator will be justified in thus dilating rapidly the closed cervix. 

here the os is abnormally rigid and the operator wishes to promote 
dilatation and also to stimulate uterine contraction, this instrument may 
be used. It is represented as having its tips covered with a cap of 
sterile gauze to maintain asepsis and lessen injury. Knapp believes, 
however, that the forcible dilatation of the cervix must be reserved for 
the most pressing necessity. It should not be undertaken merely to 
shorten a prolonged first stage of labor. 


Pyonephrosis and Pyelitis following Compression of the Ureters during 
Pregnancy.—SipreL (Zentralblatt fiir Gyndkologie, 1905, No. 37) 
reports the case of a primipara previously healthy, who, in the sixth 
month of pregnancy, was taken suddenly with fever and pain in the 
back. There were no symptoms referred to the urinary organs. The 
urine was normal. On examining the patient on the left side at the 
border of the ribs, there was found a painful, fluctuating tumor, moved 
by respiration, the size of a large fist. It was evidently retroperi- 
toneal. A paranephritic abscess was diagnosticated and operation was 
performed with an anterior lumbar incision. On cutting down no pus 
was found about the kidney but in the kidney, and a liter and a half 
escaped when the kidney was incised. The abscess was freely opened 
and a drainage-tube inserted. The discharge of pus gradually dimin- 
ished, and it could be demonstrated by turning the patient on her side 
that compression of the ureter by the uterus and its contents had been 
the cause of the accumulation and infection in the kidney. Pregnancy 
continued without interruption and terminated in spontaneous birth 
of a living child. The patient made a good recovery. 


Diphtheria of the Vagina and Osteomyelitis in the Puerperal Period.— 
FrREUND (Zentralblatt fiir Gyndkologie, 1905, No. 41) reports the case 
of a youn 20g ‘sie who had spontaneous labor and slight laceration 
closed by three silkworm-gut stitches. She developed fever, and the tissue 
about the stitches became gray in color. Infection did not extend to 
the uterus, —— or surrounding tissues. ‘The stitches were 
removed and the parts disinfected. The child’s navel became infected, 
and later on the mother had increased fever. The bacillus of diphtheria 
was found in the laceration. The child died from diphtheria of the 
nose and throat, and the mother recovered after the use of antitoxin. 
The source of infection could not be traced, although scarlatina and 
diphtheria were epidemic in that portion of the city. 

n the second case birth occurred precipitately without internal 
examination. A tear in the vagina was closed by catgut. 

Diphtheria occurred in the wound, the child escaping. The mother 
recovered after the use of antitoxin. 
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A third case was that of a patient who had been tuberculous, and 
six = after labor developed high fever. The genital organs were 
normal. In a few days painful swelling developed at the lower extrem- 


ity of the sacrum and coccyx. The patient perished, and = exam- 
ination osteomyelitis was found in the sacrum and coccyx. There was 
also fresh pleurisy, but the genital organs and peritoneum were normal. 


GYNECOLOGY. 


UNDER THE CHARGE OF 
HENRY C. COE, M.D., 


OF NEW YORK. 


Ultimate Results of Excision of the Breast for Cancer.—ScHRODER 
(Beitrage zur klin. Chirurgie, Bd. xlv., Heft 3) reports 347 cases, the 
primary mortality being 4.61 per cent., while 45 patients were livin 
after the expiration of from one and one-fourth to twenty-seven an 
one-half years: 182 patients died from metastases and local recurrence, 
some patients after the lapse of ten to fourteen years; 53 had secondary 
operations and lived from six months to nine years afterward. Since 83 
cases of recurrence in the cicatrix were noted, the writer infers that the 
skin must frequently be inoculated with cancer germs during the opera- 
tion, and also that the incision should be carried as far as possible be- 
yond the limits of the original disease. Early operation is the most 
important factor.in securing permanent results. 


Postoperative Ileus.—Baiscu (Zentralblatt fiir Gynékologie, 1905, 
No. 43) analyzes 23 cases occurring in the course of 1100 laparotomies 
and 900 colpotomies and vaginal hysterectomies. Only 5 patients died. 
The writer calls attention to the difficulty of distinguishing’ between 
pure mechanical obstruction and that due to peritonitis, the latter 
usually developing much earlier. 

As etiological factors should be noted mechanical injury of the serous 
covering of the gut in consequence of long exposure and drying through 
eventration, the denudation of extensive serous surfaces, and the 
formation of sloughs after the use of the thermocautery. Experimentally 
the writer showed that the leaving of large raw surfaces and the pres- 
ence of blood in the peritoneal cavity favored intestinal obstruction. 
Hence the practical importance of controlling all oozing and covering 
denuded surfaces. Allusion is made to the difficulty of deciding as to the 
proper indications and time for operative intervention. In 4 of the 
cases of ileus following vaginal operations it was possible to separate 
the adhesions with the finger. Only 3 out of 16 patients in whom the 
wound was reopened died; hence this operation is recommended in cases 
of mechanical ileus not complicated with peritonitis, the distended loops 
of gut being emptied with a trocar, in order to allow easier reposition 
and to restore the normal tone of the overstretched intestinal muscle. 
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Premenstrual Elevation of Temperature in Tuberculous Patients.— 
Kraus (Wiener med. Wochenschrift, 1905, No. 13) calls attention to 
variations of temperature that occur in perfectly healthy women from 
two to seven days before menstruation. In tuberculous subjects a 
marked rise is noted in at least two-thirds of the cases, beginning from 
two to fourteen days before menstruation. Rarely the temperature 
rises suddenly with the appearance of the flow, though the rise is usually 
gradual, the curve falling as menstruation begins. The fever is often 
out of proportion to the severity of the pulmonary disease; in fact, 
these periodical elevations may for a long time constitute the only 
symptom of latent tuberculosis, and hence are a valuable aid in diagnosis. 


Intraperitoneal Hemorrhages Accompanying Fibroids.—PoLLoson 
(Lyon médicale, August 5, 1905) reports 2 cases, 1 of which presented 
all the symptoms of ruptured ectopic with internal hemorrhage. On 
removing the tumor the source of the bleeding was found to be a throm- 
bosed varicose vein on its surface. In the second case the bleeding 
occurred more slowly, so that a hematocele was found, which was 
slowly absorbed in the course of a year and a half, no operation being 
performed. 


OPHTHALMOLOGY. 


UNDER THE CHARGE OF 
EDWARD JACKSON A.M., M.D., 


OF DENVER, COLORADO, 
AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


‘ 
PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC. 


(Klin. Monatsbl. Augenheil., February, 
1905) has employed jequiritol in the following three conditions: (1) 
Corneal cicatrices other than those consecutive to trachoma; (2) inter- 
stitial keratitis; (3) corneal opacities consecutive to trachoma, par- 
ticularly trachomatous pannus. His conclusions are: Jequiritol should 
be employed as much as possible in patients under hospital control, 
but only exceptionally in others. The remedy can be dosed, but there 
are great variations in the reaction. It cannot be considered harmless, 
and even when used with prudence may cause dacryocystitis and 
ulcers of the cornea. It is therefure contraindicated in diseases of the 
—— passages and in affections of the cornea tending to ulceration. 

he duration of the treatment is variable. The average duration of 
the inflammation excited by the remedy is eight days. An intense 
inflammation is followed by better results than where the reaction is 
but moderate. But even the latter may be successful. 

— chronic catarrh of the conjunctiva small doses should be tried 
at first. 
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Jequiritol appears to have an influence upon the follicles of trachoma, 
but its clarifying action upon opacities of the cornea is very marked, 
being in fact the most active of all known methods, but it should not 
be used until other means have failed. 

Interstitial keratitis is not influenced in its course by this remedy. 
It is indicated in very old granular pannus. Although its action is 
thus limited, it is capable of effecting a cure in a great many cases if 
prudently used. 


Magnet Operations in Children —Hirscupere (Cent. f. prak. Aug., 
September, 1905) reports 5 cases of extraction of iron splinters by means 
of a magnet in children of ages nine to fifteen years (3 nine years old, 
1 ten, and 1 fifteen). In 4 of the cases the operation was performed 
from two hours to eleven days after the injury; in 3 of these cases the 
vision was almost normal, and the fourth satisfactory. In 3 the lens 
had been so severely injured that it became entirely opaque and had 
to be needled. Ina single case the opacity remained limited and did 
not interfere with vision. The fifth case had undergone nine operations 
without removal of the foreign body, before the magnet operation, 
which was applied two years after the injury, when the eye was blind. 
The operation succeeded in removing the foreign body, but the eye 
remained subject to repeated attacks of inflammation so that it had to 
be enucleated finally five years after the extraction of the foreign body. 


Treatment of Superficial Epithelioma by Radium.—DanrieEr- before 
the Société d’Ophtalmologie of Paris (Archi. d’ophtal., October, 1905) 
ate a patient with an epithelioma of the internal canthus who 


ad been greatly improved by radiotherapy after other methods of 
treatment (cauterizations, surgical ablation five years before, followed 
by a very extensive relapse) had failed. 

The treatment consisted in applications upon the three lobes of the 
tumor of 5 milligrams of radium 500,000 units. The application kept 
up for an hour and a half (thirty minutes upon each lobe); it was re- 
peated every three days for a month. The cure was perfect. 


Stovaine—Scrini, Paris (Archiv. d’ophtal., June, 1905), thinks 
that this new local anzesthetic is worthy of a place by the side of cocaine. 
Stovaine is a synthetic product discovered by Fourneau. This gives it 
the great advantage of constancy of composition and stability. Its 
action has been studied by numerous observers, chiefly French; in their 
hands it has given very encouraging results. 

Its feeble toxicity, coupled with its vasodilator action plus its tonic 
effect — the heart and antiseptic qualities, are in its favor and justify 
its application. Like cocaine, its anesthetic and analgesic action 
render it useful in certain operations on the eyeball and its annexes and 
in certain of their diseases. 

The muriate is the salt used. It is readily soluble in distilled water, 
physiological serum, and in strong solutions of sodium chloride; a 
quantity equal to that of the anssthetic is added. The addition is 
necessary from the fact that the stovaine base, liberated by the alkalinity 
of the cephalorhacidian fluid, is more freely soluble in concentrated 
solutions of chloride of sodium than in distilled water. 
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At the Hotel Dieu for ophthalmic use, aqueous solutions or solutions 
in physiological serum are employed indifferently. For instillations it 
is advantageous to add boric acid to the solution to neutralize the alka- 
linity of the tears, thus favoring the absorption of the anesthetic. For 
hypodermic and subconjunctival injections the solutions with chloride 
of sodium are to be preferred. 

The instillation of 5 drops of a 4 per cent. aqueous solution provokes 
some blepharospasm and a more or less pronounced but temporary 
sensation of burning with lacrymation followed by greater or less injec- 
tion of the oculopalpebral conjunctiva. Anesthesia occurs two or 
three minutes after the instillation. This anesthesia extends to the 
cornea, bulbar conjunctiva, and the conjunctiva of the lids, stopping 
short at the free border. The lids are more widely separated than in 
the other eye, but not to the same extent as when cocaine is used; neither 
does the eye present the characteristic haggard appearance of cocaine 
anesthesia. 

Complete anesthesia persists from eight to ten minutes, to be fol- 
lowed by a gradual return to sensibility. The cornea preserves its 
transparency and brilliancy. Repeated and prolonged applications 
may cause exfoliation of the epithelium as with cocaine. Stovaine 
ae sag a less marked mydriatic action than cocaine. This effect 

gins fifteen minutes after the instillation, attains its maximum forty 
to fifty minutes later, decreases gradually, and disappears entirely in 
three to four hours. During all this period the reaction to light is not 
abolished and no annoyance is experienced from this cause. It seems 
to have no action upon the intraocular tension. 

In subconjunctival and hypodermic injection the insensibility 
extends over all the tissues with which the anesthetic has come in con- 
tact. 

The field of operation is “‘veiled” by the blood by reason of the 
vasodilating action; this may be considered an inconvenience under 
some circumstances, as where the parts are highly vascular. It has its 
advantages, on the other hand, in the case of delicate tissues, which are 
little or not at all vascular. 

Under the anesthesia produced by stovaine foreign bodies are readily 
removed from the cornea and conjunctiva; corneal ulcers may be curetted 
and even cauterized. Pterygia may be excised or transplanted; opera- 
tions may be performed upon the muscles; chalazia may be extirpated, 
and other operations on the lids, such as trichiasis, ablation of small 
epitheliomata, may be done without pain. 

In addition to its service in ocular surgery stovaine is of use in thera- 
peutics. It is useful in relieving the disagreeable subjective complaints 
in blepharitis, conjunctivitis, shivatesiadas ophthalmia, iritis, and epi- 
seleritis. The dose for instillation is from 1 to 4 per cent. For sub- 
cutaneous or subconjunctival injection it should not be stronger than 
1 ver cent. 

Traumatic Enophthalmos and its Pathogenesis.—Recession of the eye- 
ball into the orbit may be due to an injury—either fracture of the walls of 
the orbit, increasing the capacity of the cavity, or in consequence of a 
traumatism in the neighborhood of the eye, indirectly causing the retro- 
cession, 
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Bistis, Athens (Archiv. d’ophtal., September, 1905), argues that 
the last variety is alone the true form of traumatic enophthalmos, of 
which 45 cases have been reported, including his own. 

A man, aged forty-five years, after a fall from a horse striking the 
right ocular region, suffered an cedema with ecchymosis of the lids. 
Three weeks later these symptoms had disappeared, when the right 
eye was observed to be maine than the left, due to its recession into the 
orbit of nearly 5 mm. All the ocular movements were normal, as was 
also the intraocular tension, the size and reaction of the pupil, the 
visual acuity, the fields, and the fundus. The eyeball did not change 
its position when the head was inclined forward. Different views have 
been advanced as to the pathogenesis of this condition. Lesion of the 
periosteum followed by inflammation and retraction of the orbital tissue 
with consecutive retrocession of the globe, retrobulbar hemorrhage 
with cicatricial degeneration of the orbital tissues, rupture of the liga- 
mentous attachments of the capsule of Tenon, with involvement of the 
sympathetic fibres enervating the same, diminution of the fatty tissue 
of the orbit as a trophic consequence of a nervous lesion, alteration of 
the sympathetic fibres have all been advanced, but none except that of 
the lesion of the sympathetic explain the pathogenesis of traumatic 
enophthalmos. 

he author believes that paralysis of the sympathetic, with conse- 
quent paralysis of Miiller’s muscle, enlarging the capacity of the orbit 
with rupture of the orbital prolongations of Tenon’s capsule, is the true 

he prognosis is quite favorable. Treatment is powerless. 
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AND 
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A Plea for the More General Use of Tuberculin—McCa.i-AnvEr- 
SON (British Journal of Dermatology, September, 1905), in an oration 
delivered at the annual meeting of the Dermatological Society of 
Great Britain and Ireland in May last, calls the attention of the pro- 
fession to the value of tuberculin as a diagnostic and therapeutic agent 
and urges its more general use. Having used it many thousand times, 
he finds it just as safe and efficient in man as in animals when used for 
purposes of diagnosis, if reasonable care is employed. As illustrating 
its value in the treatment of lupus vulgaris, a number of cases of this 
disease are reported in which the employment of tuberculin was most 
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successful. ‘The following rules should be observed when this treat- 
ment is employed: The beginning dose of old tuberculin in an adult 
should not be more than 0.5 c.c. of 1 in 1000, and it is sometimes safer 
to begin with half this quantity. If a certain dose produces little or no 
result, it is safer to give a second of the same strength, since the latter 
often acts more severely than the former. The greater the constitu- 
tional reaction the longer should the interval be before the next injec- 
tion. Much greater care must be exercised in increasing the dose in 
the earlier than in the later periods of the treatment. 


The Treatment of Leg Ulcers with the ‘‘Double Bandage.’’—Ratu 
(Dermatologische Zeitschrift, as 1905) describes the method of 
treating leg ulcers employed by Vérner, which not only gives favorable 
results, but can be carried out by the patient himself, and does not pre- 
vent his working. In case inflammation and acute swelling are present, 
these are first relieved by the use of cooling applications and eeetion 
of the limb. When these have disappeared an elastic bandage is applied 
in the usual way, so as to exert considerable pressure, from the toes to 
above the knee, and over this a second one is applied with the same 
degree of pressure. These bandages may be removed at night and 
suitable applications made if deemed necessary. The author has 
employed this treatment in a great number of cases of ulcer, varicose 
veins, and dermatitis with success. 


Anthrasol, a Colorless Tar Preparation—Torr (Monaitshejte fiir 
Praktische Dermatologie, Bd. xl., No. 12) relates his experience with 
a new tar preparation called anthrasol, which has the advantages of 


being colorless and of readily penetrating the horny layer of the skin. 
He has employed it with good results in scabies, eczema, psoriasis, 
pruritus ani, and pruritus vulve. In general, it seems to be a some- 
what milder remedy than tar, and is therefore less apt to irritate the 
skin. In obstinate cases of psoriasis it is too weak to be effective. Its 
most striking effect in all cases is its “pape to allay itching; in this 


= it seems to be superior to all other remedies and may be used 
with good effect in such diseases as pruritus and urticaria, where itching 
is the chief or only symptom. 

A Case of Chronic Pyogenic Onychitis Cured by the X-ray.— PranLer 
(Journal of Cutaneous Diseases, August, 1905) reports the following 
case of chronic inflammation of the nails cured by the x-ray after other 
remedies, both internal and external, had failed. A woman, aged fifty 
years, had had four attacks of inflammation of the nail of the same 
thumb, each of which had lasted about a year. In a fifth attack, which 
had lasted four years, the middle finger, as well as the thumb, was affected. 
Before beginning the x-ray treatment mercury and iodide of potassium 
were given ng * gp bichloride of mercury used locally, but with- 
out improvement. The affected nails were then exposed to the «x-rays 
three times a week, for five minutes at a time, with the tube six inches 
distant, using a vacuum of two and one-half inches and a current 
through the tube of about 1 milliampére. Improvement was manifest 
at the end of two weeks, and after twenty-five exposures, extending 
over a period of a little over two months, the patient was apparently 
well. A new nail began to form, which was growing one month after the 
last treatment. 
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Verruca Senilis and Epithelioma Originating from It.—WAaAELSCH 
(Archw fiir Dermatologie und Syphilis, Bd. Ixxvi., Heft 1), who has 
recently studied material detived oe 11 cases of the so-called senile 
wart, regards this lesion as originally a seborrheic process combined 
with slowly pro ing inflammatory changes, with acanthosis and 
hyperkeratosis. * He thinks the same senile wart is in appropriate, since 
the growth is not really a wart, and occurs often in comparatively young 
and middle-aged subjects. ‘The author would explain the origin of 
epithelioma from these growths, which occurs quite frequently, by 
supposing that the young, palisade-like epithelial cells which are fre- 
quently observed surrounding islands of connective tissue, begin to 
proliferate through the action of some irritation, mechanical or other- 
wise, the resistance of the connective. tissue to such proliferation being 
much lowered by senile atrophy. 


Metastatic Gonococcia of the Skin (Suppurative Angiodermatitis 
Due to the Gonococcus)—Aupry (Annales de dermatologie et de 
syphiligraphie, 1905, No. 6) cope the following case: A young man, 
aged nineteen years, contracted a gonorrheea of the ordinary type, for 
which injections and balsams were prescribed. On the third day there 
was cessation of discharge and of pain on urinating, and the patient 
stopped treatment. Twenty-four hours later there was acute pain in 
the right sternoclavicular articulation, accompanied by loss of appetite 
and fever. Subsequently other joints, such as the knees and wrists, became 
painful and swollen. In addition to these joint affections, there was 
a generalized eruption resembling scarlatina, which was at first localized 
upon the chest near the swollen sternoclavicular articulation; this erup- 
tion suddenly became general after a bath. This scarlatiniform erup- 
tion was followed by an eruption of round, slightly infiltrated, red spots 
about the elbows, knees, and the little toe. Shortly after the disappear- 
ance of the diffuse eruption lesions exactly like those of polymo ar 
erythema appeared on both knees, on one of the wrists, on one elbow, 
and on the inner surface of the right little toe. Upon the efflorescence 
on the little toe a few small pustules formed, which soon became con- 
fluent. Upon incising the toe a very little pus escaped; a deeper incision 
revealed a denuded phalanx and gave exit to a little serous fluid. Micro- 
scopic examination of the pus from the abscess on the little toe and of 
the skin excised from the ‘border of the incision showed numerous 
typical gonococci. é 


A Peculiar Tuberculosis of the Skin—Knravs (Archiv fiir Derma- 
tologie und Syphils, Bd. Ixxiv., Heft 1) describes a peculiar form of 


cutaneous tuberculosis observed in Pick’s clinic. An anemic, ill- 
nourished girl, aged fifteen years, had a number of solid, bluish-red, 
intracutaneous nodules extending up the extensor surface of the left 
arm, which had first made their appearance about six.months before 
her reception in the clinic. The tumors were not accompanied by any 
subjective symptoms. The lymph glands of the arm and axilla were 
not enlarged, but the supraclavicular, nuchal, and inguinal glands pre- 
sented a doughy swelling. Microscopic examination of excised lesions 
showed that the epidermis was little or not at all altered, but in the 
lower portion of the cutis were irregularly rounded, variously sized 
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cavities surrounded by — of connective tissue in which were amor- 


hous, yellow masses, ch responded to the chemical tests for lime. 
Grtaianiion of some of the smaller nodules revealed a structure char- 
acteristic of tubercle, consisting of epithelioid cells with numerous giant 
cells and caseation. Although many sections were examined for tubercle 
bacilli, these were not found. A “diagnostic” injection of old tuber- 
culin was followed by elevation of temperature and local reaction at the 
site of the lesions, thus establishing the diagnosis of tuberculosis. The 
author regards this case as demonstrating that calcification in the skin 
occurs upon an inflammatory basis of a tuberculous character. 


Keratosis Follicularis—In a paper upon the pathology of the hyper- 
keratoses, SAMBERGER (Archiv ermatologie oar Syphilis, 
Ixxvi., Heft 2) —— the following conclusions based upon the micro- 
scopic study of a case of keratosis follicularis observed in Janovsky’s 
clinic: Keratosis follicularis is a disease sui generis. It is dependent 
upon a hyperproduction and hypercohesion of the corneous layer 
which may be demonstrated histologically. These two pathological 
processes in the epidermis are the cause of all the clinical symptoms 
observed on the skin and in the hair follicles. It is not necessary to sup- 
pose a primary — up of the mouths of the follicles as the begin- 
ning of the pathological alterations. The hair follicles are not the only 
nor the characteristic seat of the disease; the changes which take place 
in them during the course of the affection are of a secondary character. 
The neighboring skin surface is affected by a process qualitatively and 
quantitatively the same as that present in the follicles. The author 
believes the malady would be more appropriately named keratosis 
pseudofollicularis. 


The Pathology and Therapy of Severe Burns.—WEIDENFELD and 
ZumBuscH (Archiv — Dermatologie und Syphilis, Bd. \xxvi., Hefte 1 
and 2), from an analysis of a large number of cases of burns of greater 
or less severity, find that the time of death after a burn of the skin bears 
a certain definite relationship to the extent of surface involved and that 
death is the result of the action of poisons absorbed from the burned 
skin. In making a prognosis the extent of the burn, its degree, the age 
of the patient, his constitution, and accidental complications must all 
be considered. In small burns involving less than a twelfth of the 
surface, all the methods of treatment usually employed are equally 
valuable. In burns of less than a seventh of the surface infusions will 
save the patient’s life, provided no ominous symptoms, such as vomiting, 
nausea, singultus, and somnolence, appear. en burns of less than a 
third of the surface are present immediate removal of the eschar and 
infusions will probably save the patient. In burns of less than the half 
of the surface the same methods may be relied upon to save life, or at 
least prolong it. When more than half the surface is involved in a burn 
of the third degree the outlook is bad. As the two most valuable thera- 
peutic measures, the authors recommend infusions, such as normal salt 
solution, clysters, and the early removal of the eschar. 


Treatment of Tinea Tonsurans by the X-rays.—Sanouravup and Notre 
(La presse médicale, December 28, 1904) discuss this subject, based upon 
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experience, this treatment at first having given phe be, and uncertain 
results, some observers finding it necessary to employ the rays five or 
even ten times to the same diseased area of the scalp, and with the final 
result that often the cure was not permanent, while in other cases there 
occurred inflammation or cicatricial atrophy of the scalp. The authors 
describe an apparatus established in the Hopital St. Lowe which has 
given satisfactory results. In order to measure the quantity of rays 
given off by the tube at one sitting, the ‘‘pastilles of Holzknecht” (which 
consist of a mixture of alkaline salts which undergo change of color 
under the action of the x-rays) were used, and subsequently the radio- 
meter of the authors was discerned. This consists of a paper covered 
with a coating of an emulsion of platinocyanide of barium in a collodion 
of acetate of amyl. This undergoes a change of color under the action 
of the rays. By experiment it was found that total depilation could be 
produced at one sitting without giving rise even to erythema. A scalp 
treated in this manner shows nothing until the seventh day, when slight 
erythema, followed four days later by faint pigmentation, occurs, and 
on the fifteenth day the hairs begin to fall out. ‘The hairs grow in again 
slowly, and the results are that tinea tonsurans, that formerly required 
two years to cure, may now, by this method, be cured in three months. 
This disease prevails to such an extent in Paris that the Bureau of 
Health keeps up 150 beds for this treatment, at an annual expense of 
1,500,000 francs. The saving in money to the city by the new method 
is great; formerly an average cure for each patient cost 2000 francs, and 
now only 260 francs. 

[The details of the apparatus and treatment are such that reference in 
a general by: fovaa J can be made in this abstract to the method, but the 
results are distinctly encouraging.] 

Barker (British of Dermatology, February, 1905) p. 
54) reports 3 cases of tinea tonsurans treated in Westminster Hospital 
7 x-rays; in 1 the hair a to fall after the third sitting; in 2 others 
after about ten sittings. e exposures were from five to ten minutes, 


the spark-gap being about three inches. The final results are not 
recorded, so that all that can be said as to these cases is that the hair 
fell out and that no unpleasant symptoms occurred. 


The Relationship of Lupus Erythematosus to Tuberculosis.—KREN 
(Archiv fiir Dermatologie und Syphilis, Band \xxv., Hefte 2 and 3), 
believing that proof of the parser: ce character of erythematous lupus 
will only be afforded by the demonstration of tuberculosis in every case 
of the disease which comes to autopsy, reports the following case: 

A woman, aged thirty years, who, for three years, had had a well- 
defined erythematous lupus occupying the nose and cheeks, died after 
a brief illness of a purulent peritonitis, the result of an abortion. A 
carefully conducted autopsy failed to disclose the slightest trace of tuber- 
culosis. The author accordingly believes that lupus erythematosus is 
an independent affection which has nothing to do with tuberculosis. 
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Changes in the Fundus Oculi in Intracranial Disease Consequent upon 
Suppurative Disease of the Middle Ear—Hansen (Archiv fiir Ohren- 
hetlkunde, Bd. liii. p. 196)—The 100 cases which make the basis of 
the author’s report were observed in Schwartze's clinic and included 11 
cases of uncomplicated extradural abscess, 30 cases of purulent men- 
ingitis, 14 of which were uncomplicated, the remainder accompanied by 
various complications, 4 cases of tuberculous meningitis, 1 of chronic 
hydrops ventriculi, 9 cases of meningeal hyperemia, with brain cedema, 
29 cases of sinus thrombosis, 8 of which only were uncomplicated, 
19 cases of brain abscess, 7 of which were cerebellar, and 1 case of 
brain tumor. 

Abnormalities of the fundus presented themselves in some of all of 
the classes of cases in this category; they were least common in the cases 
of extradural abscess, especially in the perisinuous and uncomplicated 
cases, amounting in all to but 18 per cent., and most common (87.5 per 
cent. in the cases with cerebral symptoms accompanying suppurative 
disease of the middle ear in which the aural disease was the instigator 
of a serous meningitis. 

In contrast with the observations of Kérner, elsewhere cited in these 
reviews, changes in the disk were observed in 50 per cent. of the cases of 
purulent meningitis, more commonly in the uncomplicated form; in 42 
per cent. of the cases of brain abscess, more commonly in cerebral 
abscess, and in 44.8 per cent. of the cases of sinus thrombosis. 

Of the various forms of abnormality detected by ophthalmoscopic 
examination, opti¢ neuritis was the most frequent in 23.7 per cent.; 
less frequently the more moderate cha in the bloodvessels of the 
= 19.6 per cent., and but oouilleasily, in 3.1 per cent., a choked 


The lesser changes in the disk and the optic neuritis occurred, with 
exception of brain abscess, in about equal degree of frequency in the 
various intracranial complications of otitic origin, and, from a practical 
point of view, the lesser disk changes had the same diagnostic value as 
the greater abnormalities. 

__ In 80 per cent. of the patients presenting disturbances of the fundus, 
both eyes were implicated; in 44.5 per cent. in an equal degree; in 26.5 
per cent. in the eye on the side of the affected ear, and in 9 per cent. in 


the eye on the side corresponding to the unaffected ear in greater degree. 
In 20 per cent. of the cases but one eye alone was implicated, the eye 
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peri ange J to the affected ear; ocular disturbance on the side corre- 
sponding to the unaffected ear, contrary to the reports of other observers, 
not appearing in this series of cases. 

The diskal changes developed rapidly, in some cases within twenty- 
four hours, in others within a few days, and were usually slow in resolu- 
tion, the change for the better keeping pace with the improvement in 
the causative intracranial disease. 

The presence of changes in the fundus, in whatever degree, in the 
course of an acute or chronic suppurative disease of the middle ear, 
may be taken, in the opinion of the author, to indicate the existence of 
an intracranial complication, without diagnostic value, however, in the 
determination of the character of the complication, or prognostic value 
as to its degree or extent; with exception, perhaps, of fre choked disk, 
suggestive of an inflammatory intracranial disturbance, a brain tumor, 
or a chronic hydrocephalus. Absence of diskal changes, on the con- 
trary, by no means permits the assumption of the psa of intra- 
cranial complications. 

The observations of Hansen indicate the importance of careful and 
repeated ophthalmoscopic examination in all cases. of suppurative 
middle-ear disease presenting the possibility of intracranial infection, 
and, where optic changes are determined, their proper regard as symp- 
toms indicative of the advisability of surgical interference to the extent 
of complete opening of the suppurative aural cavity. 

KorNER concludes, as the result of his observations in 34 cases, that 
changes in the optic disk in cases of intracranial complications of sup- 
— middle-ear disease are much more frequently overlooked than 
ound, and that they are most often observed where there is a combina- 
tion of intracranial disorders.’ 


In 12 uncomplicated cases of extradural abscess the fundus was 
normal in 9 cases and showed alterations in 3 cases; in 4 uncomplicated 
cases of purulent meningitis, 4 cases of sinus thrombosis and 1 case of 
squamosal abscess, the fundus was normal. 

In 2 out of 6 cases of complicated with sinus phlebitis, in 4 out of 11 
cases of complication with extradural abscess, ini1 out of 2: cases of 
— with brain abscess, and in 4 out of 6-cases of meningitis, 


ophthalmoscopic examination showed changes in the fundus. ptic 
nerve implication occurred in both eyes in all the cases observed; to an 
equal degree in 2 cases, to a greater de; in the eye corresponding to 
the affected ear in 3 cases, and reversely in 4 cases. 

As a means of determining the character of the intracranial disorder 
or as of value in prognosis, the author considers that the changes in the 
optic disk may be, in the main, disregarded, as after evacuation of = 
from the cranial cavity, the diskal changes may persist or may even first 
appear, thus rendering their value for purposes of prognosis uncertain. 


Suppurative Disease of the Middle Ear in Infants.—ScHENGELIDZE 
(Arch fiir Kinderheilkunde, Bd. xxxi., Hefte 3 and 4).—In 70.5 per 
cent. of 90 autopsies made by the author in children under one year of. 
age there were indications of a suppurative disease of the middle ear, 
and in the majority in both ears. Perforations of the drum-head were 
found in only 29 per cent. of the cases, which were mostly cases of 
pneumonia and of intestinal catarrh. 
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An investigation into the character of the pathogenic micro-organisms 
found in the tympana of sucklings showed them to be much the same 
in the serous ig in the suppurative inflammations and to correspond 
in the main to the micro-organisms found in the nasopharynx. The 
most frequent was the diplococcus pneumoniz accompanied by the 
staphylococcus pyogenes albus. 

treptococci were found only in the more severe forms of suppurative 
otitis and were acco —_ by perforation of the drum-head; the same 
micro-organisms, with exception of streptococci, were also found in 
cases where the tympanic mucous membrane was in normal condition. 

The frequency of suppurative middle-ear disease in infants is explain- 
able by the peculiar anatomical and histological conditions of the 
tympanopharyngeal tube and pa er cavity; the tube is short, 
exceedingly patent, nearly horizontal in its course, and closely approx- 
imates the posterior border of the hard ees by its pharyngeal end, 
its long axis forming an obtuse angle with the long axis of the inferior 
nasal chamber; the mucous membrane of the tympanum is vascular, 
soft, and delicate, largely lacking in fibrous connective and rich in 
glandular tissue. 

These conditions serve to favor the sage. through the tube and 
into the middle ear of nasal mucous sputa and vomitus and render the 
tympanic mucous membrane less resistant than in the adult, while the 
existence of adenoids in 41.9 per cent. of the observed cases of sup- 
purative middle-ear disease in infants offers another explanation, 
through their interference with normal function, for the frequency of 
this disease in infants. 


Aural Causation of Nystagmus.—Bavany (Ophthalmologische Gesell- 
schaft, Vienna, June, 1905), as the result of experiments made by 
forcible syringing of the ears in cases of normal ears of various forms 
of middle-ear disease and of deaf-mutes, the author arrives at the fol- 
lowing conclusions: 


1. Syringing with water below the body temperature induced a purely 
mernesy | nystagmus directed toward the opposite side and most marked 
the 


when x was directed toward the side opposite to that of the ear 
syringed. Syringing with water above the body temperature educed a 
seen nystagmus toward the side syringed and most marked when 
the sight was turned in a corresponding direction. With the head 
inclined toward the side opposite to the ear syringed, a horizontal 
nystagmus was educed toward the side syringed when cold and toward 
the opposite side when warm water was used, the horizontal nystagmus, 
in either direction, changing to a rotatory nys us when the head 
resumed the erect position or was inclined toward the side syringed. 

2. Syringing with water at the body temperature had no effect in the 
production o 

3. In cases of intact drum-head a longer period of syringing was 
requisite for the production of the ocular symptoms and greater varia- 
tions in temperature of the water from the normal body mean than in 
cases of perforation of the drum-head, which exposed the outer labyrinth 
wall to the direct influence of the change in temperature; a difference 
of 1° C. above or below, the normal being sufficient in the latter instance 
to induce the ocular symptoms. 
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4. In cases in which the function of the semicircular canals was other- 
wise demonstrable as wanting, reflex symptoms were not induced by 
the changes in temperature. 

5. The nystagmus was, in the majority of all the cases observed, 
accompanied by dizziness and loss of balance and sometimes by malaise, 
nausea, vomiting, and insensibility of short duration. 

6. In the more marked instances of disturbance of balance the sensa- 
tion of movement and the direction of loss of balance corresponded, in 
the majority, to the symptoms evidenced in disease of the vestibular 
apparatus. 


The Effect of Radium Bromide upon the Labyrinth—Ewa.p (Zentral- 
blatt fiir Physiologie, 1905, No. 10), in these experiments upon 
pigeons, used a small glass bulb, 2 mm. in diameter, containing 
about 3 mg. of radium bromide, introduced through a small opening 
in the skull and so placed as to approximate the labyrinth without 
coming into contact with it. The glass bulb was allowed to remain 
in place for several hours and then removed and the operative 
fiel pone ; the results of the experiment widening themselves 
several days later, in typical labyrinth symptoms proportionate, in time 
of their onset and in their severity, to the duration of exposure to the 
influence of the radium and finally becoming constant. 

Control experiments, made with empty glass bulbs, under the same 
operative conditions, satisfactorily demonstrated the fact that the 
symptoms educed were due to the influence of the radium, the complex 
of symptoms in the cases in which the radium was used presenting the 
typical disturbances of orientation characteristic in removal of the 


labyrinth. 


Cases of Erysipelas in the Warschauer-Ujazdow Military Hospital in a 
Period of Ten Years.—v. Maxmowitscu (Archiv fiir klin. Medizin, Bd. 
Ixxxiii.) states that in no less than 29 per cent. of the observed cases the 
erysipelas appeared as a complication of aural disease, and that the 
bacteriologic examination of the air in the various wards showed a 
preponderance of the staphylococcus pyogenes aureus in the aural 
department only. 

The majority of the cases occurred in the winter and early spring 
months; 17.5 per cent. in March and 1.5 per cent. in September, for 
instance. 


The Treatment of Suppurative Middle-ear Disease by Means of Com- 
pression Hyperemia.—W. Kerppier (Zeitschrift fiir Ohrenheilkunde, 
Bd. |., Heft 3), encouraged by the favorable reports of the results of 
the application of pressure hyperemia in cases of suppurative pro- 
cesses in the extremities, applied. this method to the treatment of 
similar conditions in the head, and especially in the ear, using as a 
compression apparatus a woven elastic rubber band from 2 to 3 cm. 
in width, beset with hooks and eyelets, to facilitate varying degrees of 
esa the maximum being eget the production of a reddish- 

lue swelling of the superficial encl area, and in some cases of 
mastoid complication, of a deep red, postaural cedema. The duration 
of the applied pressure was from twenty to twenty-two hours, with a 
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two-hour intermission, which was lengthened as the suppurative process 


subsided and the accom i in decreased. 

In all the cases touted, io eddie to the circumjacent pressure, due 
provision was made for the evacuation of the suppurative product, the 
drum-head, if intact and bulging, was freely incised, or, if there was a 
small perforation, this was waene ; in the cases of mastoid abscess the 
cavity was opened in the minimum degree consistent with the drainage, 
the subsequent daily dressing consisting in pressure, to facilitate the 
extrusion of superficial pus accumulations and the application of sterile 
gauze, the wound being neither mechanically drained nor tamponed. 

Of the 21 cases thus treated, 11 were acute and 10 chronic, and the 
former, with one exception, presented such symptoms of mastoid impli- 
cation as tenderness on pressure and oedema; all of these cases resolved 
without coming to operation, the duration of treatment being from two 
to four weeks. 

Of the chronic cases, but 2 recovered without operation upon the 
mastoid, 1 after removal of a polyp, and the other after a postaural 
incision. 

In the cases which came to operation, the bone was found to be 
excessively vascular, its diseased portions distinctly limited, and the 
period of after-treatment required was, on the average, shorter than in 
corresponding cases in which compression had not been a part of the 
preliminary treatment. 

HEINE states, as the result of his observations in 19 cases, that he 
is led to agree with Keppler that cases of mastoiditis, with infiltration 
of the soft tissues and abscess formation, are the most favorably affected 
by compression with its vascularizing results. 

Of the 19 cases, of which 4 were binaural, 2 were acute without per- 
foration of the drum-head, 3 were acute with spontaneous perforation 
of the drum-head, 6 had accompanying tenderness on pressure over the 
mastoid, 5 had mastoiditis with infiltration of the soft tissues, and 3 
mastoiditis with abscess. 

Of the total number, 9 cases resolved, 4 were still under observation, 
and 8 came to operation, including 1 case of imperforate drum-head, 
which returned with recurrence and mastoid implication fifteen days 
after apparent resolution, and 1 case of superficial mastoid infiltration, 
with a recurrence at the end of twenty-four days. 

A comparison of the observations of Keppler and Heine and a com- 
bined consideration of their results emphasize the importance of the 
limitation of such investigations to observers qualified in the minute 
estimation of operative conditions, the danger ‘hep that the abortive 
attempt by compression hyperemia, like the abortive attempt in pro- 
duction of the opposite effect, from the application of cold to the mas- 
toid region, may mask symptoms which would urge surgical intervention 
as the safest course. 
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Disease of the Great Vessels in Congenital Syphilis——WirsnEr (Cent. 
j. all. Path, u. Path. Anat., 1905,Bd. xvi. p. 822) gives the results of a study 
of the aortas and great vessels of 27 infants Me 5 foetuses, varying in age 
from four lunar months to three months after birth. Though lesions 
of the smaller vessels and capillaries of various organs have been fre- 
quently described in congenital syphilis, little or no attention has been 
paid heretofore to the condition of the pulmonary artery, the aorta, 
and its main branches. Of the 27 infants, 7 died during operative 
anesthesia, at Cesarean section, or from asphyxia, and were free from 
syphilis; 10 died of some acute infection, and in the remaining 10 the 
presence of congenital syphilis was established, both clinically and from 
a pathologicoanatomical standpoint. In order to appreciate fully the 
changes met with in the vessels of the syphilitic infants, a correct under- 
stan of the histology of the aorta in the infant was necessary. The 
study of the coats of the normal aorta disclosed certain important points, 
particularly in regard to the disputed question concerning the presence 
of vasa vasorum in the media. The author divides the media of the 
aorta of the normal foetus and infant into three zones. An inner zone 
lying next to the intima, a mid zone, and a boundary zone adjoining 
the adventitia. The inner and mid zones are composed of elastic tissue 
fibres regularly arranged in parallel lines between which connective 
tissue and smooth muscle cells are seen. In the boundary zone the 
arrangement of the elastic fibres is less symmetrical and between them 
lie arterioles, the capillaries of which run toward the mid zone without 

netrating it. In aortas the walls of which were the seat of “‘physio- 
ogical hypereemia,” this network of fine vessels could be readily made 
out. In the adventitia, which in the infant may be half the thickness 
of the media in the abdominal portion of the aorta, one finds the main 
vasa vasorum. Of the 10 cases of congenital syphilis, 9 showed definite 
lesions in the boundary zone of the media of the pulmonary artery, the 
aorta, and its main branches. These changes were not found in the 
vessels of any of the other infants. In the foetuses and infants who died 
shortly after birth the vessels in the boundary zone showed marked 
hyperemia, while about them the tissue was infiltrated with small and 
large lymphocytes, epithelioid cells, and young connective-tissue cells. 
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In infants a few weeks old the cellular infiltration was distinctly peri- 
vascular in type, while the vessels of the boundary zone showed partial 
or total obliteration. Finally, in one older infant a scar-like hiskosing 
of the connective tissue of the boundary zone was seen, with destruction 
of the elastic fibres in these areas. The author considers that the 
lesions described are specific, and is inclined to consider them compar- 
able to the luetic mesaortitis described by Chiari and others in adults. 
He proposes the name of “mesarteritis syphilitica congenita” for the 
condition. 

Carcinoma of the Thoracic Duct.—Until the present time carcinoma of 
the thoracic duct has been looked upon as a rarity, and rather as a path- 
ological curiosity than as a condition which hak an important bearing 
on the distribution of metastases. SCHWEDENBERG (Virch. Arch., 1905, 
Bd. clxxxi. p. 295) has been able, however, to collect 12 cases of thoracic 
duct carcinosis during a comparatively short time, and considers that 
the lesion is not only common in occurrence, but of practical bearing 
in the dissemination of secondary growths. In 11 of the cases the new- 
growth was situated in the abdominal organs. In 1 case the mammary 
gland was the seat of the tumor. In 6 cases there were general metas- 
tases scattered by way of the bloodvessels. In the other 6 cases the 
metastases were confined to the lymphatics. In all of these instances 
the duct was involved, and is considered by the author as the path for 
the transport of the tumor. If the metastases occur by way of the 
blood stream, the carcinoma cells reach the circulating blood from the 
duct through the jugular vein, the right side of the heart, and lung 
capillaries into the systemic circulation. When the duct is completely 
occluded by a thromboid mass, as happened in some instances, the 
thrombus acts as a dam holding back the carcinoma cells from the 
blood current, and general metastases do not occur or are of very late 
onset. Retrograde embolism into the lymphatics may, however, take 
place in these cases. 


ta Pallida in the Blood.—The important. work of Schau- 
dinn and Hoffmann, in which the presence of a spirochzeta was shown 
to exist in syphilitic lesions, has been confirmed by many observers. 
The organism has been demonstrated in the primary and various 
secondary lesions of the disease, as well as in the internal organs of 
cases of acquired and congenital syphilis. 

Among the important findings in this work have been those of Norc- 
GERATH and STAHENIEL (Miinchener med. Wochenschrijt, 1905, Bd. lii. 
p- 1481), who have, by a wie simple procedure, demonstrated the 
spirocheeta pallida in the circulati lood. ‘They withdrew 1 c.c. of 
blood from the arm vein or lobe of the ear, mixed it with 10 c.c. of one- 
third of 1 per cent. acetic acid, and centrif the mixture. The 
sediment thus obtained was stained by Giemsa’s method, and by this 
means the spirocheeta pallida was found in several cases of untreated 
secon syphilis. From one to three organisms could be found in 
thirty fields with a 1-12 oil-immersion lens. Control experiments with 
the blood of six individuals suffering from various other diseases gave 
negative results. 
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Pathogenesis of Icterus—ABramow (Virchow’s Archiv, 1905, Bd. 
elxxxi. p. 201) has made an histological study of livers in 48 cases of 
jaundice to determine if possible the origin of the condition. Of these, 
7 cases were associated with chronic passive congestion following heart 
disease; 12 were cases of atrophic cirrhosis or new-growths of the liver; 
19 occurred in acute infections, and 10 were instances of icterus neo- 
natorum. From a study of this material, the author finds that there 
are at least three sets of conditions which must be taken into account 
in explaining the production of all forms of jaundice. Eppinger and 
others have claimed that icterus is always due to a mechanical obstruc- 
tion of the flow of bile, either from occlusion of the larger bile ducts by 
compression, such as is seen in cirrhosis of the liver, or to the presence 
of bile thrombi in the bile capillaries. The author cannot a entirely 
with this idea. He recognizes first an obstructive jaun ice, due to 
compression of the bile ducts without the liver, as in catarrh of the 
duodenum, gallstones or tumors of the papilla of Vater and pancreas; 
obstruction of the interacinar branches within the liver, as is seen in 
atrophic cirrhosis of the liver, and occlusion of the capillaries by bile 
thrombi. This latter form of obstruction affects only portions of the 
liver and may occur in many diseases of this organ. e author con- 
siders that only in the cases associated with circulatory disturbances is 
this thrombosis of the bile capillaries of etiological significance in the 
production of jaundice. Secondly, he boas the importance of 


destructive processes in the liver parenchyma. Destruction of the liver 
cells may occur with new-growths or with circulatory disturbances. 
With the destruction of liver cells surrounding bile capillaries, the capil- 
laries, which have no independent existence, are likewise destroyed, 


and since in the liver the bile capillaries form an extensive network, the 
capillaries of one acinus aN ge with the capillaries of another, 
it is readily conceivable that bile might escape under the above condi- 
tions into the perivascular spaces and be absorbed by the lymphatics. 

The third method for the production of jaundice is through func- 
tional disturbances of the liver cells. This form of icterus occurs in the 
infectious diseases and in icterus neonatorum. It is dependent upon an 
increase in the quantity and decrease in the energy of the secretion of 
bile, and is termed by the author “asthenische hypercholie.” 


The Formation of Fibrin in Congestion of the Liver.—Quite recently 
Hart (Ziegler’s Beitrége, 1904, Bd. xxxv.) has described certain changes 
in the liver which he thought were associated with the atrophy of the 
liver cells at the centres of the lobules in chronic passive congestion of 
the liver. His conclusions were that in the region of the capillaries of 
the liver in chronic passive congestion one constantly finds thrombi as 
soon as the liver cells have ann degeneration. These thrombi 
lie in the region of the destroyed liver cells, and their size is proportional 
to the number of liver cells + pacha The appearance of the thrombi 
forms a new argument for the theory of Alexander Schmidt concerning 
the relationship between fibrin coagulation and cell destruction. To 
control this work, L’ENGLE (Ziegler’s Beitraége, 1905, Bd. xxxviii. p. 
354) has studied the livers from 5 cases of heart disease, 9 conditions in 
which there was no congestion of the liver, and 1 case of brain tumor 
dying of suffocation (acute congestion). He can find no evidence to 
establish the fact that in congestion of the liver the cell atrophy is a 
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cause of the fibrin formation. The atrophy of the liver cells is a conse- 
quence of the blood pressure in the capillaries. In the case of acute 
congestion the fibrin formation in the capillaries took place after death, 
and the same explanation may be offered to account for the formation 
of the fibrin in cases of chronic congestion. 

Hayami (Ziegler’s Beitrage, 1905, Bd. xxxviii. p. 361), from a study 
of 19 cases of chronic passive congestion of the liver, comes to nearly 
the same conclusions as L’Engle. He finds that besides the well-known 
atrophy and regressive changes of the liver cells at the centre of the 
runt 4 with occasionally slight increase in the intra-acinar connective 
tissue, no other constant alterations occur. Fibrin formation in the 
- capillaries is not of constant occurrence, and, if not in all cases, at least 
in most, forms “subfinem” or postmortem. No connection could be made 
out between the production of fibrin and death of the liver cells. 


¢ Serum Produced by the Injection of Nucleoproteids —Brrse 
(Jour. Exp. Med., 1905, vol. vii. p. 733) presents an interesting report 
of his experiments in which he attempted to produce in rabbits specific 
——— sera for various organs by the injection of nucleoproteids 
erived from those organs. The practical importance of the production 
of specific cytotoxins is great, and any work which tends toward solv- 
ing the problem of producing cytotoxins for morbid growths, especially 
malignant tumors, is of unusual interest. Beebe has endeavored, by a 
— which he described, to obtain an extract from cells which is 
argely composed of nuclear substance, and thus do away with the use 
of such a complex chemical substance as the entire cell. He believes 
that his extracts, which he obtained from the organs of calves, are largely 
composed of nucleic acid with a small amount of proteid substance com- 
bined. He injected nucleoproteids obtained from the liver, kidney, and 
pancreas into the peritoneal cavities of rabbits. Sera obtained from 
these animals were given intravenously to dogs. ‘The results obtained 
are very suggestive that cytotoxins with high specific properties were 
present in all of the sera obtained. 

Those sera containing a nephrotoxin caused in five dogs marked lesions 
of acute nephritis, and symptoms indicating that the dogs were nearly 
dead when they were chloroformed. The work of Pearce and others 
was confirmed in this respect. In three dogs to which a hepatoxic serum 
was administered, serious lesions of the liver, gulncipalty character- 
ized by focal necroses, were found with only slight changes in the other 
organs. 

'y the use of a pancreas antiserum one dog showed acute symptoms 
of marked indigestion and diarrhoea nine days after injection of the 
serum, and the urine gave a partial reduction of Fehling’s solution. 
Nothing abnormal was found in any of the organs except in the pancreas, 
which was softer and redderthan usual. An histological stud of the 
pancreas could not be made on account of imperfect fixation. A second 
dog showed a similar course and condition. After the injection of all 
antisera a latent period of from four to ten days existed before manifes- 
tation of symptoms occurred. 

The author hopes by the pursuance of this subject to bring into it 
more simple chemical terms, on he does not believe that a serum abso- 
lutely specific for a single organ can be produced. - 
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Flies and Infection.—Discussing the probability that the common 
house fly is a factor in the spread of tuberculosis, Dr. J.O. Cops (Amer- 
ican Medicine, March 25, 1905, p. 475) rehearses the evidence that 
not only do flies carry the specific germ upon their feet and wings, but 
that after feeding on tuberculous sputum they discharge the bacilli, 
unchanged in virulence, in their dejecta, and that the bacilli, intro- 
duced into the system in food, make their way into the circulation and 
hence into the a He invites attention to local conditions in Los 
Angeles, where swarms of flies feed upon sputum in the streets and pass 
therefrom to the fruit stands, markets, bake shops, and homes, there to 
contaminate the exposed food materials. 

The part that flies play in the spread of epidemic diarrhoea in infants 
is discussed by Dr. R. Tame WLETT (Journal of Preventive Medi- 
cine, August, 1905, p. 496), who quotes among other facts an outbreak 
reported by Dr. Fraser, of Portsmouth, in an area containing a population 
of 817 in 212 houses. The families that suffered were of the respect- 


able working and middle classes, living in new, clean, and well-kept 
houses. The number of cases was 102, of which 19 were fatal. Visit- 
ing the houses, it was found that in almost — case the occupants 


had suffered from a plague of flies from nearby breeding grounds lit- 
tered with rubbish. So great was their number that every article of 
food at meal times was covered with them at once, and in some houses 
it was impossible to put the tip of the finger on the walls without touch- 
ing two or three marks of their excreta; and some of the parents of chil- 
dren that died reported that “‘in spite of all they could do, they could 
not prevent flies crawling in and out of the mouths and eyes of their 
children as they lay dying.” ; 


Food Poisoning Cases.—An outbreak of poisoning due to meat from 
a horse with a history of abscesses was investigated by von DricaL- 
SKI (Festschrift zum 60 Geburtstag von R. Koch), who isolated a bacillus 
identical with that of Gartner. The same bacillus was obtained from 
sausages made from the same meat even four weeks after slaughter. 
Of fifty persons seized three died. The serum of the sick agglutinated 
the isolated bacillus and also Giartner’s bacillus enteritidis. The cul- 
ture filtrates showed marked poisonous properties, which were not 
destroyed by heating to 100° C. Drigalski is siosidion that large num- 
bers of the bacilli must be introduced to have much effect. It is prob- 
able that in these cases the number ingested was high, for not one of 
the sick ate meat that was less than a week old. 

Seven cases of fish poisoning, two resulting fatally, are reported by 
A. Sta. (Correspondenzblatt fiir Schweizer Aerazte, 1905, No. 5, p. 137). 
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The fish were apparently fresh, but came from a distance, and although 
they had no bad odor or taste, another person refused them on account 
of peculiarity in the taste. Symptoms appeared in about eight hours, 
eo, panes those of violent enteritis. All were in a condition of collapse, 
and two of the victims died with paralysis of respiration. Postmortem 
examination showed most acute enteritis, with enlarged, softened 
spleen, and myocarditis. The blood and spleen yielded a bacillus 
closely resembling, if not identical with, bacillus paratyphosus of type B. 

Fatal poisoning due to tinned sardines with absence of vomiting and 
diarrhoea, and with coma as the one prominent symptom, is reported 
ne H. Caicer (British Medical Journal, October 14, 1905, p. 928). 

he victim, a girl of seven years, ate heartily at midday from a tin of 
sardines said to have had a “funny taste.’’ Soon she began to com- 
plain of headache and felt queer for the rest of the day. During the 
night she complained at intervals of abdominal pain, which was quickly 
relieved by rubbing. Next morning, on account of stomachache, she 
was given a little whiskey, after which she went to sleep. At midday 
she was found in a state of complete coma, and in spite of treatment 
of the usual order—washing out the stomach, administration of enemata, 
subcutaneous injections of atropine sulphate—she died after fifteen 
hours without regaining consciousness. Four hours and two hours 
before death she vomited, and after the second attack the bowels moved. 
Postmortem examination showed much congestion of the brain, with 
numerous small petechial hemorrhages scattered over the surfaces as 
well as in the brain substance. Similar hemorrhages were observed 
beneath the pericardium. No other lesions were noted. No bacterio- 
logical examination was made, nor were animal experiments under- 
taken. 


Infection of Mosquitoes at Low Temperatures.—It has been held by 
Grass! and others that if the anopheles mosquito is exposed to tem 
peratures below 60° during the hours immediately following the taking 
of blood from a malarial subject, the necessary coalescence of the adult 
sexual forms of the parasite does not occur and the insect does not 
become injected. This is denied by N. Jancso (Centralblatt fiir Bak- 
teriologie, etc., vol. xxxvi. p. 624), who asserts that the temperature may 
be as low as 50° immediately after the bite and infection will be com- 
plete, provided the insect flies later to warmer surroundings. In this 
way may be explained an outbreak of malaria which reached its height 
in the month of September, in spite of the cool evenings, the mosquitoes 
being exposed to warmer temperatures for some hours during the day 
next ensuing after biting. 


Notice to Contributors.—All communications intended for insertion in 
the Original Department of this JourNaAL are received only with the distinct 
understanding that they are contributed exclusively to this JouRNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNaAL, will be translated at its expense. 

A limited number of reprints in pamphlet form will, if desired, be furnished 
to authors, provided the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Francis R. Packarp, 183] Chestnut Street, Philadelphia, U.S. A. 
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